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4(4 f44(®t'C44 444 f®r44 44t#4 4141-1441 C44 444 4C4 444# 4?*f4C4 Rt4 4(4 I ^ 44414 
4lCT(4ft4I4 4?*r4f44 C4|4'l4R 441 44 I 


^441^ 4 4HC41541 4(4 4M 44^4 4144(4 f4l4#4 C4(4 f44(®tC44 414TC4 4?? c f4f44 4(41 'o|<f(^'s 41^4 
44^ a4D4Sf(44 4°4J1 tafl 414TC4 4^41^4 2(1#^ 2|Wlf44 4#44f 4fw 44 I 










r?r?* *UT<^^? 


4 

- ^ <?m twtWCT^ *nwr ^ i 

- R\»i®m 1w sftsfa i*r?, e^M?r ^rcS - 1 

- (a^Tt^srrsT ^^rr >2^^ «m^? 

- ^rt' 5 tsw 'Q f^tsw <i=u^> ^rt?r? 

- *rtw ^ ^fl^csr 4^|M?r <astC5rtc®fi^r i 

- <2f*fa’ OSft^H ots«t ^'v*T 5 l1W I 


»RP^ 

(a^TCTfcsfrsr *t^irr spr *rt?r fe»i 

vs. Wlf^RT?! R'»l«r*i (?Kf ^rt? I 

<t. f^ffRTl^ RM'&M ^Ti 

y ^rf^tf^ R«f®t'w<i <& h *nc*r ^wtlw «rtcst <3 cs#r yn? 

<f. dtcw *r. crtcvtJtw^ 

n. CT^tCW WHTCW 

y (Hc^ feaK <K3 c*Hfi5? 

*T. 

*T. 


1%. i£|'iT. i£| 

’t. f^r^%'G=Tt 7 r 


Wl?T. i£fST. i£) 


factR RR*|T>^ Rtf? ^ 'S 8 RW ^3R Rt'Q 

RR i. * * * 5 '3RR WjfHR RRZJR RRfCRI iRRlcetR ^MR (RRR RrgrrR RRl%R I CR (RRR Resist (.hr ^R 4 !^ 

rrr c^icw f^ffRnw e^tcRf wrr% 'Q R^Nrir <rr^ crr r, w (asT^rfuwt^^T^TT rrrr 1$r rrt 

RRRRAe''\b rrtr crrri 


O. (RR R\s|©t(.HR RK R*TR RR 5 '3R|C*R fl>H RUSfl’R? 


R>. (2ffCW 


R. 


n. 


R. WKtCW 


8 . RR 5 '3RR ^R" ’iRtR^'Ppa R*ffflR Rrr'®!" r*tr- 

i. RttRtRfR^ZRt GHCijllRRR (RtR> Rfife^ RCR 

ii. Rr' ur R(^c RImrji R<R 


111. 


Rc&r rihIu -r$r>? 

R. i 'S ii 
R. ii 'S iii 


R. i <3 iii 

R . i, ii 'S iii 


i . RtRt% RJtR fR^K RfcR RR R'®l«tH R’RR Rl(.=llb«if <Mf^(. s 1*l I f^T RRRR, RR R'oIsk.hr 'ilR#' 
lRt*R RKR I^URTfCR ^Rf^R ?[\5tR RF5t ^?S*tR (TfC^RR i^RR «tR RCR RR I RRT fwtfes 
RRR 4R R°RJt ^PtfRRfw RRR | 

R>. RR RRRR RR RM^'CH ®t'«RC<R ^RjTRR? 

R. WM^dJtlRR RRRo fi RRTR? R7TRJT <FR | 

R. RlRlft RTRRR Rf^ fR£*R RlRf&R Rf5R R<fat RtR3 i 

R. RlRlft RTRRR Rf^ ^5R RF5f ^tftjR «fwt fR^RR RR l 




RR 

R. 

R. 



RHRR (RWfCR RR# 
#R ROIC's RRTR? 

P RR iR'vstSrRfU RTtRJt RR I 


R. 2ff%^o P'S Q RR fRsRR ^[Dr >£«ih|»|«1<p RtRRR RR - | 




Sf’® 1 '? g $j i ^rf^fOT ^rtft> <tkr *#r 's ’fiPt'o § xf Z ^rf^nsf ®R‘ c t c^iW ^gx <nt *ttf^r 'a ggcR 
■gr^m (pfT^trr i cgifw-g#^^ e v®u wtggR (tkr <?r <fr cgrr i w 

m gfertrr gggt o '®i%w girr £te°r ggrr wfn ggrr, <#r 's <#^o ' fe f l 

cR^f (?gRg <K3 ^ ^T WC^.'Sl 'THt ^JC'§>t 9 lR<1^,*i <K3 'S (?R RR> ’flf^T e V®U 'WH CR <K3 CR 
(Tit R ?Tf 9 R', 4ty<K, C*tm, <3 2JETOR ^IWT I WlR 4 f^R^TTl WKTTfWl 

wf^spgt i 



□ • R^R £JQrT giMTf gRiT'S *ttiR I 

□ • 'oifo>[<H eflaRt gjwt *n?R i 

□ • stew sflaRR kf^'cgg <#? *#win rtNtt rrto *n<R i 

□ • <#T C*tm RTNlt RRTs 9 flM I 

•llfrj * * :^JH^ 

wtRt wif^r r *fgNt w^e«Tt ^g ^g fgc?r 'frsft i at wtr *tft%T <rf fwk ^rsir 

«tlc^ i r=t ' s gjteR c^car 5^ aR° cgf*f *mc^><i ^ih cgcR rt *mg^<i fgR> «[^tpr 

^fer «trr i at w 5^® «ftc^ wi *rf wt0fR gt ?rir trh r i aii e- w 

sjUrttr' gi=r giMR i Rrt , g«R 5 tft "ggtcsfg g1%*rfiR st'stR aiR sirr ttr r rr st'aRR 


^ fen 

'srfw ff^j^ ^FfF (FTcf* f^f ff^ wj#r Ffenr 

I ^ StFFF - FFFF 5 ' FTtFF FM FTFT I CFtFTt FFRFfF WjF FTtFF 
'0'0F s °f Dele'S FtCF* F'DF'F Ft t£<f FFR/^F’ W^jfFF’ FFf FFiZf 
FFlF ^¥ I W^pTsT Ff^ FFlF W< Fl^ FFfc'fa F7IFF F^ 

^FTFlF I 

FJtFF FFTs #t ^fFT 'sf FFFF# FfNFF FlFJCF F^Sf ^Ftf FlF I 
Fft^FFF WftFF’ life's WMMf FFF FJtFF WT 6 V I e 'SatF 
Ft'GFtFlF I FJ1FF £®FTtF FOIF>fD FihF WttfFtSFt FFTt Wt“ 

~k ii)^ FfNF CFCF> F>fF ^FfC®T, ^TF®T?r tFfFF 1 ^ F^F - I 




I V i 

fBvg o.i : < 7 hF>f FTtFl'TF FffaF i 


FTl’ftFF : #FFt FF W *ntlF^fhl FtUSf FUFF 2[&FtF Ftf? I CFFF- 

FlceilF 5 J 1 ?J*tFF ? tF FFF FMCFF FFFF SRF F^CF 4 F?. ^ff%RFSrF WtF F^CF I 'FWtF*fJF> 

FF$t FUFF FtFt F*^ ^F I #FWltF 1 $FtFF FFF ^ 5 FtW WtFCTF 'StFT ^fitl'O&H FM^ ^F I FJtFF &FtF 
FtFt CFFCF 'olfsi'C'&H 2 fCF*t FF 3 t 4 F?, FFFF (FF ^CF FtF I ^F CFC^ C*ft 1 w FllF e V®UVK Vfi 

SfCFFCFF FfFJtF CF^ (MCF FJtFF eflaFTtF (FF FFF CFF I £ff%FF ^[FCFF FFF ^l 1 %F$fF 'S F#T 
'Ft^'FFlfe'bF WfFfF-SfFtF 'S W GFCF^ FtFI, '^%'SH FfFFFF F^F 'S fIFFF (FtF CFtCF Fl%FFF 

F^FtFitFFFM ma ubo&F i 



gjm, kfoggg 's 




(Solution) : stg 's si<rm fomtg w gt gg i cw- fBfg (Big) 's *nfg (gtw) 
fSrf*nr?T j i^<i'® ( sgg ) tfofg gg i 

gR (Solute) : gf^gt 'NZ^ri cggg-fofg, rnitwlfo 

Bl^ (Solvent) : stggw 'NZ^ri pw - Btfg i 

^sgjggt: eg ggi fkg gtw 's Big ^»g em ggWfg wj^wi ggiwgitggtmg^iwBT 
■BBt <jc°i i cggg- Bfofog, fgfofog^ cgwiftg i 

: tgg^fmBtg^ 3 tg&«wg$w|g^wTwgg]wgwmg(mg^gwi 
tggg- egggBiSk i 

^fogj *lBt : eg ’tgf foeg egm sgcgg gtw wj (^foegg (mg *1#) &=ii&=i <p<k,'« gieg fo^> gig 
«r<3[ wtw ggrw mr gt mg ggernj ggi ggr i cw- tm ggt, fom mng forng ggf, gtt^g 
gijggg ggfksJtfg i 




'O : ^fogg** 


« mj gggfl gig *ppgt foglwg Btfgw fofW 
fofett.il gift m£=T (?# gW k$> I 4 ft fogfog gM gift 

*s 

(megg gggeg gft ^ gft mg ft^gg m gft \ 
^ifoggg's 4^ ggg mm i ^fog^g egggg(4 wgg ^ 
gft 4 g° 4 g# mw ggf ^foggtgg ggg gft wrw 
ggg gw i fogfaeg<i 'jftisgg fgeg fgggft 4 gteg 
ggrwr wf i 



oftggg wt gft ?w 
wr fogfforgcgT gjgtg 


fifo : fogftcg<i wn «ifeggg gfr^r 


migf wft gft fog *wc'$><i ggg 4g>4 ftfjfo ^w ^»tfw 
mgt 4rgg w grtgg mftvs gg i m ggg egg 
fogftegg fomg gift Bftw gfogig w fogfwjwt 

•jbcg 5 cg^ i fogftg cgw ftfft mg gggg fogfocgg fo®cg gftg wft gg^ g^g 4 g° ftftg wft 
gg^ egftr i 4 *tg fogfogg^rr gftw gtgw, ftgg ^ggw ftftg (Big) wj gftg (sigg) fw 4 g^ 
gftg ^g( fofgg fw gtfo® gfg i fo^ fogfocgg cgg^ g^ gf, fogfogfD bb ’ftfo mg gg^r wr 
i mg fogfkgg fom fofog ^g# gr^ sgg ggr gfgt gtfo tsw m ww i w bs 


gtfgg ^g( fogfocgg » gggg Bim m*f gggw, fg *5 fBfog ^g( gg 5 ^ *fBi c®g gg^ gfeg 
wtms gigg^ gf i ^ ggigg g-gw gfeg ggt gw i ^sffo eg gkg ggi fm fw (Blfo) 


■58 




| 4«>f<C'R ^TSWf « 4«tC<r RfF® ’I#, 4<Ft StW (’I#) Rf*r£ 

bR 1%*f *wc'$><] g^t 4 <fR " 5 T?f «n^=T w c^s stferR gtw (*ttR) ^r *mg'$><i (®rfw 

■ 5 i# ) B^f (Sl^ (^r <#r) s^l<r fw ^#f^c ^r wtf#pt ^r i 



]?-o-?°- 

»» • t t 'i | u . o . 

; ." | ' o 0 ’,o 
*. • • „ . v-L*^ . „o . 

■ •*•*. "IQ* ° ° - 


A (PlW B-C® < T|Pl<l Wja - w 
fer ©.vo : stferf 


*Tl3r : 8 'siR>a<it'-l^ 

2 prf®f% wt 'HZ wt Iteiw efm ^ i #«^rtcw (^miwr <rr *imr *r?t 

*$[ %■>[« <fiw <ra- i *imf ’twf fer 'oiR> , a< <: f stfemr *nRFa ' fef z *Riw c^tcw 

w £fw*f <ra- ?T wfPT i *rRr 's ■'Tfcs 'HZ *iRpst (^ <pr <rf <pt ^r i 

C^TOT W ^-<TPTKiR<F £tferf^f^ *TM1?r ^FU f W| K V L? j i f f % I 4 

eifeRlM : 

^f^f g jv|| \q fvfc?r ^ c?r^ -51# ^ <#tfc ' H z *Rpst *rc°r c*tm <rr^o *nc?r i ts>icw 

w#1% ^ i£)^S. <FT <5 'S 3TC^Sf sftvst <Ti*Ra 3Tf^U ^ | *fhf® *j=TF® *ltC<T I 

?tt% *trt c*rtfw ^ i 


^tw : Rm F^st ^pR ’iWirr c&w ^st fter <k?t <aw Rg® 4 <r R<w<ifDG® ®ig# 
*rR Rg® ^r i R<pIg-s 9 flR‘ ftotih 
R l J 1 s 1 ^FlG'HG®!?! «PT Rg?T fbR?l *1t7 G5G®T 
^1GHG=1^ ■p'S'Et ^«tf5- R<MG<1<1 ’TIRg® mHU¥© 

^Rg?T 5flwte ^"\|H ui ^IfG^ 3 TW 

WBW ^ I 4<ra ^FIWG^ 

'sftfa (?pt fer i #^n 

-^r^ftRw ^ siG*r fe i 





anaa, 'aifoyag 's maa 


g<ca*K : ftw 6 ! aa cgat atca taaa ygcacaa acaa gacga %acaa fw ^ %ac^ i mre 

°K 

fmH aca cgat m ag cacaa acaa gacga vo=t m ^aca at i 
4 aftm asfa at aacwg a^aca art fayfalaro g^gcata caa- 
y atmgWtag^sftgacaagyt? 

f&faa gag cm aacacaa acaa %aca ^Tf^TST? 

O. f^Ft ga agCHCaa atla ^fca at ^8t#»tW tm 

\a|<(J-4K <M=1? 

gifr : 

%RCW atla C’fW' 9 P^ji% : a# caca* gtfa 'Q attach Ixf h gpist aag SR a C.ac$a a'ala CatCa d>Ca 
ca^ata *N%ca atatagma mg aar cm> atca i ^t aaat aa# ^fmgfa gj»{i tfg i at^Kar a# caca? 
atfa catag <k<i i atfac^ SR^t ataica^. faca gtfa catag <Ka i SRvigRi<! g j~fi \g atf&a 
m 2 - K Y\ii %& caca ataa atfa ■aRya g aim law eyes; cfta can i 


a>1W : 2fho W?lja Rf%Co aTtaa 

'Q my^cga aNaa w 
■‘pC'Si caratra anacs? 
aar ms, cgfg 
mtgag aar i 



flW 


aym «rm 

yfN# 

sjya 


tagmgtRf 


■STIRS'!! ^gt 



fea o.e : RR»ri 

g j~Ji vtg i g#*# e»gj ^it gaca ^vw^Rmr glam gtfa mg aga ms, cm gtfteta faca mf^ 
a>tfcw atmt a^ msljk INm i gj~ti vfgi c#jk gam aacya mm m gfacacaa gam aa^ m 
atm gtfa (ytaaO tama acaj ws^Ryag gfetm gca*t aca i ^atca fa^ atfaa aa^ aitca eafa ms, 
cm mtma a>a i mat c & tecaft ggtc«fg ^ggMa aa nt"Q caf% aa^ cacas aa aac^a fea aifa^s 
^at i ^5tt atfa 'afoyag gferta cm m^ca gca*r aaa i ywt^ ma mrt axtaa ^ ^R»gag g%ata 
cata a®n g |j i attcaa mag caca^ cm ga% aa taacaa cm acaa aa^ aata aa i asca caaam 
^iR»yac t 'ta aaacg g ^ i ^ cm caca^ m taaca g#a aR mtm atca^ ^a^ gfaiaca atfa aac^a 
wfeaa atfmfa ataica atm cteri 



taaltR'H : ^rfsRtRf awNt ’Ttfettfl' I PpsacaGR PlRjJl aaRa <ROWfr " 5 M«f 

faaM*T | afet- W>T#, RsJRFRt, tRJtfa I aaa " 5 M«f RfRR as^aRWft ^jRR «t«ijt atPr (RRfe 

a^atR a^a I ^TCTT® 5 ^ Rfsjj RaPf (PpsRa (RR) (RR 2f1 blfl l) R 2tl3RR WMI aaRR WR RaPf 
(PpsCTfl (Ra Rtfa) C*fK c t' a>R RfR> tRaltfaPRaiR I 


*|ftw eR*T C'tW 

tpERa - RRtfaa* ^f^R '5RT a^jfR 
aPre? RaRR 2 [RRR i ^Psrr 
war efRRrfR afa$t RauR ^«r 
RtffeR <#ti RtffeR RrfaR afaw 
RaR ' Itf l ’Ra^RR RR I 



few : ^rcaa c^tct ' aifoaacR wt * 1 # cam 


afaw RaR|fR RtffeR rtIrr ' Ixf I fear's <#r crtor rri tffeRa- wf crrr RtRt ma uK Cfat, 
T*ft 2t§Rlt f^aff I tf^R ^K'S RaiR mH u'f ©WjR' (? t TR c t aR?R RR at I RRRpRt (RaR WIRT 
ftwca catlw ^ i tpsw Rtfihr <pt <rr afa$r rrt cam tj^sRr mo ub orr i mt : 0) falpr earn; 
(0 R&a cam 1 1 


o.h : ^f atat atfa « afaw ^raa c*t1aa 

^ : asw 

efCRRat ev®utg vPb tf«cR aa^ft facR Riilafila st&R i RTRt c ^ei© R^ c$?Rft, tef^wa faft^ 
Rtilafila aRR rt rPt mfa^ra i Rtt tffew g j~Ji vtg i rkirt Rift (RR £tp < afaRt < a Rfa- cam 
aR i catlw RfR Irs rr faf^ faR#f?r aRst araRa rr aR atfR ^pca e^uvK i\ 

°a 

RtgmcR -afawfn aR i t-f^caa criwr crr rrir RtaicR e v®u\K i'\ RfR at fa^fRR stfRRR 
£fcwatev®utgM rri 



2fWRT RtaR rrfr RajRr ^r, ^ 's ^iMa fa^apf aa^ aR:®a ^alfesR c=i'R?ca=i 

aw aR faRTa aaRR ^rr RaiRT's rIrrtr £[rw i acaaRa ^rirr fofoo war 


4444, ^f%g44 « 24054 54 

2[4t4 441- i) 431<F#?1 $W, if) 41 R>$n544l4 £[(044 34X o) (VffR44l4 £[(044 I 



feo.b- : 4CW4?I 


csf^ Rfw f^rofkw 014144 wjfRH 4104 o15Jiot 43(4^ (04444 ^ oifo c&tio 4ic(54 

C=1'R?C>I=1 C40K44 I 




44W : tjR Ro 414101 415 CBRM4 ^44 GKO 4404 <4450 

,- y«. 

4R544 3(01 4lR Ilf'S | 34# 415(0 4554^ £4(0 4RR434 


C4l'te < P R(,<l (OO R(,<l 4404 C4TST?T 4 RR«hR 301 Ro (4(3 

'' 4*t 

^ ^410 0»>|R|W4 2(1414 RfO 4(4 540 4|%4?T (4(4? 4fW4f 

\ )? c 5 ^ VR^pR^ 

41 4lR 4f (4C^ 444 1 '=144 415^4 4M^[Ol ftffB C4C4 

%Jl.. ; -i. - 

34^®44 444 415R4 4t«1 4RR4 C4IW Ro (K4 C44 1 

J lf®l<i W 

415 l JI^(. < 1 5 llipiiy «ll(.«1lt's <514 | 

Ra VS.S) : 4RR4<5nwfe4£4444 4t4^r 


O^ooR : R^oR 44 C44(4 44®R$ 41 (.5* iJw 4 R 1 RI 04 fo'stii Rr Rr 4lR ®?(.vi(,5 Rp^ 
4MRfl4 4404 ^C4 4RrRo4 R\so ■ 5 #r ®toiR i 

4404 ^C4 4Rrf404 Rj^ow C4 5 ? ■'tfRr Rr Rr ®tco(o ^4° 4MRfl4 Ro 4Rrf4d4 (04 ■ s itR 
Rr^cwR? 

31 4fN4 c4d4 4>fo #1 £[014 4 <k,=i? 

(01014 3| ^)<C<l*4> c t (MC4 ofo #t RpRK^ (S4%c 5(0? 

°K 

*Vfc\r :gww^ 

^Re 4 #4(0 £[(044 3]<|# OR414 £[R*51 I £404(04 WT (05 (0115 £[54 4tR e Mt i i (ORlOOlOl 

°K 

3)10 SR»(.44 ^J'S 5(T^ 440 I Oft ORR^RDw SR»(.44 #4(0 aww •spRxM 4C®Tt OOT 44 1 
3'SHT £40440* 401 44 SR»(,43 041 34R "Necessary evil”. R 5 ^ '5^'S £4044 SR»4 ll<iw 44^ 

J i ^f^p4444 : 

£40404 440 RR»4 Of4 C45 (444 4lRo* (44 4(4 ORR^ 4lR4 414 (RO> ^ 440 I £|(0404 540 
(444 4(414 54f ^Ro 414 I (444 4(414 54f ^R*J 0®g'oR>£]4(R5 05JW 5(0 SR»4(.<P 4lR 'S 4R®t 444 
(ROO 315151 444 I CW 440 3|OX 4M4 OtgOf 4Sff4 440 I £|(0404 540 414J M44 



'^ftt ^rr®nr ^rrl^r ^it i Sow sw«w wr wfesr sfww <#w w ^t ^ ^ v\ 

gj~ti V} S$<F ^ *lfaWH SW <FW I 

^ww swt edawt swfsgsw 'Q 'sn^oT *ifwG*i cw tasw s»w sw s i w sfsw 
e\Xs)uxf e|b wtfK f-^fGfe <#r w%re^u Rcwm ^p®?r cgsf <fwo wr$t sw etfawt f vg K v 
» i $wh wr saw srf^r ev®uvK t\ sp«^T(?ft^Wi 

sjffita « *$m sK.W’rf^w 

WWf GStWfe. <w g $j i gj-livtgi WJCTJ Sf^ 'S stftw «R*f 'Sf# CS^ G'ttSf SW I SR 'S stftw 
ww gstt^ <Fi$ s^T-srww si fww sow G sJ n^rc=rr sww i ww soi^ stw 
wsfsgsw edaww w fcofw w fe>r« swh <fw i wtw Sow s?j ^w c^fc^ 
sg*T sit- s® 'Q S<t-SfKW sfkn GW I g j~Ji \g stt c*nfw <#r >s *tfjrst *w°f g j~ 

CS<F Sow (Pfl^fGTf 4S SoW Mt L V "e ' ' WWI GW S51W WT I (SCS S^oT 

Sww SWf^'S ^5GW J i l ftp ^f^GW S^W-T I^T ~ '$T%=W 'S Cp1w(,i|<l SUG^T S^W-T 

sb i wi^gww wsw g j~ m\ G'ftfw <#r sow w cptww m\ sow wr su wwt gw 
» i#5 ^r i ^gwi?, ^ww *(1%w wrt , "Q wfew 's cpww wrt ^ww *#wgw si i ^gw 
S l^£t1aw#f^r#if^«tw maubogrt 

^fww gj~}i \g fww sR gtfaww sfwo ' Irf l •^m sh ffiljw « ?riaw stfwo c*nfw 
wt wfesr fBgw c*fww i wfeww siw ^f^f gw ot ^sspft ’tfawi ^r i cptWG^w ■srfsw 
Sow Sti igw ft^spfl' ’if<<^ ^ir i 

SWT S ^tflwr STGo 2fSG® Slwr Slwrw GTWW I 



t %*r^Ri <-> ^(Rf 

fe vs.io : ^5f%WG?SRS 


cs^ g j~{i vtg i ?Wf c*ft1w S^r 's wfwsr ww gsf (sr) <w w%sr sfww sj fww Sow c^fT^W 
Tst 4 <Ff& ^ifNs sww 2 psrr e t wf si i ^ wi csswrfsrf i ^ sgw s® >q si f*wt 
'"Q| 


^um, 's gpw 




<Flw : 

^<pr5 *W5T ^r:®<t c<it‘ :> ftfi> 'spRf (MF’PrtRrm SF®n , srifi> 

<sfw gj~ wr \sH g j~ j tj v *rtfes «prt *pr 
fes i tfppr *rtR fer \sps c#fBt 

®ri®r <r ft*rps ^ i ntt^ g j~mn ^s,*# f^r 
*flfes ?NC5 ^ i 

«w *r«5t *pr (?Kt ^rtw w <Ft® ^ *im<t fnit^rf 
®Tt«T SflsT't <PCfl(,5. 1 ? ttfft> Iwfa (?fW WT 

c O' t"Q' ^T j h TQ' <fpt wjfM w ^ ^st 

W I (75M^ ’T^CW't (Stt^ ^ofsr "ft Rp®^ 

‘’K 

f ‘ 5 1%s ^ ft I 

w*t^r 

<um, ws^ 1 !, *rf , oovfj *rf , wfw, <?m *pt, ff?r ctm, 'aifo^'t, R%r 

<?tm, $wn 

^ Wt¥ ^ (7^ ^ I^N^- 

^Tf’R 'S 'o|f'J>>f<H eflfwt ft? 

's 'aifo'y^ eifemr <#t ffst wt? ^ s®h (Mpr ^rfer « RUpr gtf^rRr 
gtj i gH^^c*rm^i 

SF»c^<i '$f%=Tsr fw ■'ttlf 'S ■'Tlffpa gft'f'o *rffst ,5 1M?]‘ ■'iRwlfsps ^ i 

'SRsc'ra CptPW RfPI ‘ 5 1M?J‘ Mt *IW (PtC^ ’fNt 'S £f*fMPf (Pft^Bf I 

w *tM Mm *tM?r <#t ^<m\^ ^ i 

w wi^ptst ®n%pm ct tjR ^?r ^st g j»f i \g <#t errant ^rr^pJT w i 

y ys)=T®r vB’f^CiT 2PW ^ fel 

(<m *tft l 

2RT 

i. t5f%W*| Gr^FM (MPR ^ipt <#T eflfwtPR ft <1PT? 

<F. ®Jjm *f. 'o|fo>[« <: f 

n. 2PW $vMt$ft*R 

y s^m- 

i. 'olf^fJ ’ffR gPTtSR ^ 

ii. st^ <F5J (^ C#T fw spiffs ^?r 

iii. gtw <F5* csf^ «f*r fw spiffs ^?r 


(?MlM!f>l?)l ^ 



’IM '8^>K® “TPT 


’fltH — y '■•■ | J • ■ j — ?t®»r , fltH 

fM'o.ii : < nR ,s iR<i<w<( *tffar 




Pi (.DU W’HId -sRs 5 ? 

S>. i 'S ii M. i 'Q iii 

M. ii 'S iii N. i, ii e iii 

f*i(.D<! vD 'S 8 *TW 2fC^ '5'QH Tit'S 

MS' RMRR 'SRJ WRMStSt f%| S«T 4RSlR(.'® SNR I R^MJtRRt (?T RR 5 SRR, <PC°1<1 ^slGX 

mHuYtow cmr i ^r^rm ^sT^ - ^c?r l^r 1 

o. %^mrr fsRts 2tferf1^ #t? 

s\ sjm M. AvfmlY 

M. 2fSW R. ^FT 

8. mRrR- 

i. #<C4tW MftfOSH £fR*f S^R 

ii. 'Sp®^ (?R RR> ’I# CSR SRR OR 

iii. ^f^f RIgrIs^^RRS 'SRT SMSR 1 5l^’gi||^ £RM SRR 

fa(.D<) OS^HId JlR>4? 

SR i 'Q ii S. i 'a iii 

M. ii 'S iii R. i, ii a iii 



i . WlIs(,4S WRIT ^<Ppt«s (TTRt^ St*Jt SRR 'SRT f^^ifsPT PoPsrCil RRRR | 1%gRR MR WlfRS 5 RR 5 SRR, 

fasfss^M ix cmr i R^ftcs 5 wilsws rh Rs.'afR fMR Rr Rr>1Rr i 4 rrr rRm smr rs^Irg^ 

MRS R5, TiTRR MttSR RRJ MU5 ’flPic'o 5,fe>GS CMR I 
°*\ 

S>. RRJ MRf SRR SGR? 

M. $>Kt3f<*R SRC's #t <[SrR? 

M. (RR M&SR WlPlC<PS (SIRS Rs'cfRS’ tSMSRMfl; MlfsCs ^p5R GR=T? STfMJt SR I 

°*\ 

X. 'SftfSCSR RR 5 SRt iSSlSM SpT St'SRR MtSRtf^ ^RR WH /if (SR? fSRRM SR I 

RjR CMCS StRR fspR WffMSt RR 5 SRR, 1>R MRS MR^CRt MS Wpbtil M05C?; I fSSlR (SRt (XT 
M1l^|CRlC'o Mils Isr i Msfss wtCR cmMr MR^CRt sc'ssrst fscs - cMcsc^ i 
s>. sitMssMcsscR? 

M. MCSMSCS (SR Necessary evil SRt SS? 

m. ^cs Mtst mi^crt (Rf^cs M'sr smsm ft? sim sr i 

S. MSSsfc's M1^|CRt ftstCS SCWst fsCS" (Mr? fs^jRM SR I 

gfasffc : 4S^t ^CS StS5/£CWC£f SRt MR RtMt'3 | MRR RTS^f ^CS ^RrTR W gsM MI'S l 4sfss 
MR MSRRR SR 5Rt MR^S S^t ^RS^Mt W MSRWf Ml (MMR v\ fRlMS^j SR ^ >*R 

4RM #1 fRN I ^ #1 2RH SMR v\ RmSR RfRf WfRfRR SR? C®MS Msts^M (MC4 ^ 

<*\ 

C^MS ^RtSMS <fW «1%SS fl ^MR*T fSR ? 


•S 



<iwgst gwr csrtvsr <f<jw w* w ^ig® ^ ^pR ^ccRpjRt <pw ^rt?r i 4 <i# 

eV'PvfWR GfWK W GW I ^f*5R %Sf ^T I fte^Rt (SfR RR t£f*R 



• Rk i£W?, WWk Sl'SMOM W W<<|5J RTR *H<R I 


• RRjjj 2kP 'WRWG'R ■*IW ■'tf^J <MR W I 

• ^TRflk Winter R?, "W “WITR Bf^'s <FG^ k«R ^TM3t <MR WR I 

• < RRRR ^TKff R3R ’ItM I 

• 2tiWT ^JWJT <MR W I 

• ’iD^W ^tmr 'oi'sjMf’wW jpwf^r <mg\s ■kR i 

*rfr i-vo : ^c#Tgjw 

c |e &®R ^s*tw gtr gtg® '5W i sj^lw fkw i istfkr g&iw \®R 
cffi i e 1 gw mtw® ^ w«rr wr^Tw ^s «k£fw 1 

GT Jf'Sl'R 2l&ilf C<TI*i «?*M (3R ->jR> ^3 ijtUf ©t*H (^kW fs|®R 1jv5l^ ITIH ub 0K?T WWK ©?*M I 

l^cjjf^ #r ®hg*r sfRc^sr e#r 1 ^5Rk g^R e^R® ^ wgrt, w f u \i ^rr « wiw 

2)©t*1*i I 

(¥) t" uu ^IfR : 3 RT\® kgGj#R wjfte ^Rtgw Rrr Rk wt wk 3<rR®t wfn GRT 

R?T I ^f^GW GRG^R 9 lR<lIvD\ii '5W ^fjfbSRlft ^IGSW RR I 4GR R=T I 

i£|Rff> oj < 3%$fs|Ri(,'a R*fRR® WTkT W2%§? RG^ I ^®R RR3 ^^1^ sfkfG® Wjft®r sft^G® 
■RR I Wjft'SRfc R^GR3 ^ I 4GW ^swjfbsr R=T I ^SWjflG'SR C^IC«s|fDc<P ^#1WW 
R=T I Mucor ^f*®R WTkJ Wjft'StRsR ^IGR ^ I Penicillium <pkf®ilf RtfR 
l 


(a) gj ww : caamt aama toTa to at wm mta at am cacaa orm atos am at catmt 

2tww totsto am ca awia to vstm wlw 2twra am 1 4 aama 2twra 2[ta>jw tom at 
a'o»aP'0'®|M *uto 'atm 2t1^ > fi<l 5 WS^tW 2|«T*M a®Tt aa I aaa ^%tom WW®! 2[Wia aSltaf aa 
^fa^stm oJ^yfW 2fWTaam I 

gft^f%^T5|^gfg|^r : to^ a'ajfto totfaa tom$ 4 aama mwsr afwrn caat ata, caaaaaft 
amt, ata ttoa 1 

i I (toa a®1?pr : atatos fatofto ^ftof 4 aama 2 fWTa Cto ala I Spirogyra, Mucor ttoa 
Stoaa caa catmt atam atos am 2tf^ aw ^a# a#a astot lacaca #aaataa U am 1 

a 1 ama atajm : catmt rntmt teftoa g j- cam fto &ftoa ^ am caat ata, cw- <to*r, tom 
l l> 5 jtfw 1 caamt caamt g j~ aim mA |q i tom can tot v aatmt aa m? atm aife ^ aa 4 a?, m 
cam asa Sfto nwta, caaa- Wa> mat 1 

« 1 apttafiS's tom : t^ftota caaa ^?nm aaw am wt fa*to csmat wa 1 wm aacwa 
toto 'S afeaa Cfrafat Cto Wfm aa <5 am tot aa at I 4at ntoft^ aa <5 I fafw^ C ff K j~Z V 
tolm, atm mA q ws tort ^ 2)'Sracaa 2tmtwa to niatos aa 1 4 ma fato i fr to^ 
catoamt : 

(a^) fl>v 5 aH : W% W% ^fto toa ftoa ntata tostcn atm mA tq i w 

am <PC^<1 ^1% i|OT ^C=T I 'sfwuvs 2| 2)®t«SC*H<l <Ff®T 

1 <pc'*i<i ^ttcir ^5 ^5 ^ ?nw 1 ^^=rf C 5 tr^ ^ur?r ^ 

C 5 N ^Tf ^ I C 5 tC^ ^<pfD <|Rj <?ttw I ^[Jf?r 
*iM<r (-»t^tar) war 1 2ff^ cM csfra 5 ' 

wrr^r, cw- wr^r 1 

(*0 ?rl%^r : to a^axH'ofca ^F?rfa 1 ’la, aa5#a ' uo | aaato® »r^tcga 

a^ aato 'sppr war 1 ^at's arw mA q w cs#t 'a aattar ^?r 1 A b $ j~ atom ^iaa ■5^5 cam 
whm whm SF»n ^aaa' a 5 ^ 1 wiat ^ftor ^ aacaa aitotta caat ala 1 

(a) w : ^at ^5 aa® 1 ^caa aaf^a^ <3 ^ta g f \ a^$a Sl^caa Wf taa, caaa- Ftarst, aaa ^sjtfa 1 

(a) c^l®H“ : cs\m asaa ai% (to ataaa 1 asaa totaa® 1 2fwaaa wat afaato aa 1 
ctoiraa ^2toa g f 1 t^aa 1 4 «tca ctora ^ftora 3 wf atatai a^ca, caaa-w, tfaat 1 

(®) «iwfB' : ato aat, c^tatatat twtfa w^tw ^ftor tot aa® ^Fa cam ^a# a^r ^aa^ a^m 1 

la^aa aa aFs^fto cam w tfQb ®m af^ta ^ftoi afaa^s aa, caaa- a^ala atat 1 


■^Iw : wi=j 'Q wfat 
cam #r«m 
awra to «t 
amasamcaat's 1 




: a# amto, afato awa aaa ^ ^iaaa tatcaa wa aa ^ftora amst to 





^ ^ *tf^o i <Ff$ <#f Jfwlf <RtMt ^?r <3 *tM<t ^ wpgf <3 ^t^st ^r fesf^ 

‘ 5 ff5t^‘ ^fsf <K3 l (?W- ^pf^f^PTf l 

00 : C^RTTt C^RTTt <Ftfw ^ 4 W< ^ ^ 4 <Ff& ^ Wl<Fl?T sfl^f 

I <^(< 1=1 I (*W ^=lR =1 f%^FT ^ C?f^ ' 5 tU 5 ^T\pT ^ftt^ W 5 ! (Jf?i, 

(?w- W® wf*j; I 

(w) < TN?r’ s rNK 5 r : w^'Q ^T's *rr®l<r fwimr ^j<pr ^ 1 % ~$j$ ^r\pr %f^r ^ 1 cw- *tMi<j# 1 

$ w*f cw effete ^ <r=rf ^rt ^$t ^ 1 ^ 3 ®koi tg«*nf¥o 

^uRr My mH ubo^r 1 4<t wr c^twt ^tvpt M*fc£j<r ^ *rr 1 ^fmu ub (F#fft ww<i es^ 

'Sit; \s|OT 4 <F% 5 J Wf®T 2 F 5 FK *rSfi?Tf ^ I 

^Ii»i wl'St gfsR^r : ®tc*rf wIfs^ 4*t®rf, (?Tf , c%t®t twffw ^ffc^ 4=w 4<u,'® cstsrat 1 e^r 

4=T5T Wf ^?T '5T f% 0»W (?PW %Sf (MC4 tgS*Tff5pfi Sfcs(,1<1 4=1*T 

'ol^l'o 'S ’iR^lCT ^ 3 Tf s tM'fi (TPW 'Sfau't ^1%5T WS5f®f ffSpTC*^ ' 5 TT S: fJ?r 5 T ^Tl'®Sf®(, l 't3 ^f*f^T 
Wf^?[ I 44(4 

1 1 4®l*r (Grafting) : ntC^T 44f& 4<W, 4# 'S Ws®tt *TWT C4£4 4 44CT4 ’Nfe g j- 4fe4 

■“fHtl^w ^Nstw efe 4 t 4 t 4 W 4 i c 3 - ‘ Z wt ^4 1 ^44^ > 4 Iot 4144 4 M 4 T e<reg fes 44 1 4414 ^ 
w ^iHfg -si# 'a <4144 t 4 f*tc 4 ®tc 4 MC 4 45^4 fes 4^4 1 4414 ctwioh c 5 ^ «pw ^r 1 %f$r=T fw 
■5ps two ^o *ltf*r c^f -st# sfCT ^rf ff?r 1 pRifvf'o ’tifsrfw ^ «ri 1 t1^ ^f-w two 1 
fw $ ^fsrfi?r g j~ nwfw 1 ^ ^ g j~mn *rwt^ 4 c^ c^ fer 

^rtl^s cam ^ ^4(5 c^c® 1 

^ 1 (Cutting) : c^twf w cnHtc^ ®K (<&$ o»®ff 'srft^s fwc=r v\ 

C?f^r ^p$J? ^ I iT|^ ^5 ^C?t W (MMt 9 ) ^=T ? tt^ I 

^r|®f ; »fHt ^rsr ^1^° £(W <P<1C^ ^ ^sT itR# 

Ptil Sf^P^T W l 


*tfr 8 : me f)uK vSFwtn^ <shh 'a|*t w 

■*pr ^=t ^r csfw fiw ^ 1 fte csfc^ ^ ^ 1 ^stt; w j i l f ¥■© 

Wf I me fill ^ ^ l fWf^Rt ^T WleHTtn ^ ^g- ?rfc^ I 




csfiTF £)OT ’tom <FC<T (FK I 

^t to ’tom 437 ^ (jf^w 44 cto ’itto to 
<oi§; i ' 5 f?* *f^p®Tt tot c fiiw, ^1%, 44 4t ’it’#, 

^55^*1^ 'Q ? 1'sC4*i4 I (4tC*Tf (4tC*Tf 40=1 44 CbCil 
^5t% f4% 'to' 4t4C« ’ttra, CW-W?t 4(, S '1<1 
tof% i to4 4 toto <?r ctot 4to 4t i# to 

^a snws ’ttc^ i wtort ' I eK «rtto m u¥© 

4=T 4£4 I 4C4 (41^4 44^ " f e K 4t 4144 4tC4 
«*\ 

A ma iftC44 44 i 4144 4tc4 4 <f® 4 44?. fs 4 
4144 '3|^'3<P 4444 I 

<f(.«n^ RI^ tot 

: *^c=i<i 44 4lR,c<i<i "I e K |K ^1% 44 i 4141444 441 4<[$f 4£§4 wt i ^1% ^rt%^o 4t 44 cto ^ 
^1%, f# '^‘ ? *t s T 4^ 4%4 wr 44 j T'tos ; ^1% 44 i 44 2# 45£4 44 i 

^1% fffl WT7 tof^MlM 5 (4t4, 'S (MM-toW C4C4 wt 4*4 I 

Wl® 5 ! : 4fij 4to4 fw c44 f|#4 ' I eK | w^M’tt’ifef^r i 44 2(1%^ to4 

’ll’# 41 T4l?*f 44 I ’ff#^4t ’143=44 ^ (4W1) Wl4t *144 (^Rt) «H^o ’ttC4 I 441 RR>jl 4ft§4 Wt I 

WW»1 4f®*T ^'STTRT (21144-414% 'Q ’PJ'ttR W4to 4>C4 'Q ’I4M44 Plfto 444 | £)^t <pc=1-SI WIT 
to^[4i4 < 414 , ^ <44 wt 444 i 

^iw: 4f5"to4 tot?r ' I e K | G B 'I e|K 2 |f¥(> to^ <$?c<H4 44 i W4 444 w*f4 

t[?w 44 ? %r#4 444 444 w*i4 ’i4M4tft 44 i ’t4fflto4 4W ’M’t toijf 34 i ’M’t (44 ^ 

I 441441414 WT444M tolSt^l 444 I 


4>tW ; lij^rD (St<j| <3 ifl<pf5 ^55t 
44 4?34 44 44? 44 RR>s| 
W*r «!MT4t (Tilt'S I 


" ; x" I e K ^t #i35*l?r : ^ 1 eK I GK ev G K wa K 

* <*\ <*\ > 

to (£ 1 ^# ' i x I e K wt i ’tog ma u^lvfe c i ' uti ¥ 

wt^i ^ 'otcgs ^^ttoft, wg w=rtwf to^’itoSt gi=r i 
ig^ftr ’itotigg GshITj '5f?? t f, ■g?it- ’f®t*lrt, ’I'o^t'sj 's ’|\»^s i 
tocg few wwiM etfc^ i 1w4 ' i x wrc<Ffa gt tot ^ wn 4<tT c y' I e|K i ^rtrt ^gttoww 

# 0 wrsw^ witt totwift 5w >g^ $1w>8 to' I wsimtor >'^<4 gw i 


cfugAixc®mrtot<JTCt5i ^rr^riTr 'w^£g=Tr fto*tw torr5T ^Tr^m^rr «?rrc^ i ^pR^£ff 
*fNTC4cfugAi x^g=r i ’irNtog- wv 4<r ^ (to i 4 it tNt?r to^t ^t ^4 c fuqf i x I 

tost^T^tc^tos cijqAi X4W i 



ram «<? 

<t * ^ wtuft 

’rarnramcm ’ramrasirams ram ram i ’ramrara ram <3 %$f ts^tm g&mtm c et^ i 4ra^ rapra c f \ e{K i 
’ramratos cmmra wtsgtmm wm racra cram i crnwra ratc^ torat ra^jra rat ramrn rac$m ^vst cmto i 
t^te ' ' B ’ram rat ’ramcmt i 

WRT ’traMm^t w ’tramcm'Jm WT WM WIT W1 ^sJW^f?Fs ra^mtCm 

’framtmm racm I ’iramtmm g’gmtm, ramt- ra-’framtmm 'Q ’fra-’ramtmm i 

^-’rarniraR : raram rat mom fef raft> 

°k ^ 

*Kra^ RCmt ramm WI1F md* ^?R mcm W- 

Ok 

’tmmimm <1 C°1 I Rfrarat, mW5t, raWlfra 

sf’scra ^-’framtmm mri> | 

’ra-’rami?m : ^ra^ 2 fwt 1 w gf& 'S^cra^i 
fw mcmj rarnm mram mtcrarn ra^ ^mm mcm 
’tm-’lramtmm raOT I f*T5=T, cmm ^SJtfra mc^m 
m ’tra-’tramtmm raos crarnt ram i 

°k 

’ramtom ramm : ’tram ^mtmtmrara rams# 

^fraran?m cmcm craracm m cramm ratrat racm mm i era ratrara ’tram raram raram m®^ raw to rara 
mcra- ’ramraeram wraim racm i 

ram;, mfm, ra#-m®m, mfm, to®, mgm ^mto ramra 4 mmcrara wrarm fracracra ramw raram mtirn i cmc® 
rnmrat gmm raram wtrato rawi rat w w ra?m tmsim i 4 ramcm ’tramcra^ ratracram mcm cmm ram i 
rakra# rarnm wu w t’fcra raora ®ram ’ram ^rara# fw raramc®^ cmm ram i ^mcra mcrara wsttra 

°k °k ^ 

’trarntmcram rams# racm ram i 

’trarnmemra wraimjcmra mratraj crac® raramra #em frnra ’tfrarawT mra ^rat ram i \»il%craf®fra ram rara i 
Rfejj rararamra i sfraj mferat^rra^mf' 3 wrmt i ^fsc^lw^craf fra^rara : 

’j'S'3>irarat% mcRra «i^cra1 i sm‘ : wra ms, ra#ra, i ’tramcra < | « ra^ra^ mfem « ^mrara^, crarara- 

^rar, mrast, ralrarat tofra i 

ral^rat^ mcoira '5rf%cramm : mm c^, rammt « ra^tf^lftra i ^rara Rt i ^rar wraracra ^5 1 

^rrara wfem, mm#o, ramra^s raimrara rarm, ew- ram 1 

’Ttftot’fr mcmra 'oi^cral^m : ^rat wmtcra ^ra° ramrara 1 ^rat ra racer ra ’ttfrac^o mramra ratcra 1 ^rara ^gcm 
gmm crat 1 " 1 )d tj i ^ mrat 1m5 ^ ^cmra ^ 1 raframs ^mm ^ cracm ^$m ratframo mrac^o ratcm, 

crarara- ’(M*fjt'sm 1 


rasr-rasnraiw 



wra' totto® : ztotto ^rtztz® ^?r i wzto^^rtott c$ugAi xfZ to§z® 

wf i ^z^z® ®?, ®tttoto i wf ^ ®r<rc® wi ®t to ®t<rc® wr i uw- w, t g y , K Pz 

^®#f I 

fif^?pr 'Q WRT$vlf% 

©M«i(,<Pt® (Gamate) fto$<M(,®® C fr®®' l >4®^ ®JTzto ®RZ i£|®sf[> l X-®Tl(.to<i 
C W C 'Plvfe tor® toWF ^fW'f ®Z7® I 




to-8.® : Pto<M® st&rrf 

®®t®toT® wr ®®t®z^ < | ®to' 55 ^ztttoR® ^ i 4to zmz^ toj® ®>r ’jc® to® to ®pr to 4®?. 4® 
®it®®® c®w ®>c® tir^sfg- tor ctoz.® to® i to ®®t®tor i ®®t®tor tow zz»® ®5z^ tof®z3r P®mz.<m ®®z^ 
tor <?to i town *to ®®t®®ttos tot % nrrzto to ^® i fto<M to® z?to 4 wfton zto ®t® 
4®i to ®rrzto to ^ ^® i toc<M to® ^«#r wf i 4® ■5 tz^u ' i x ®rrzto ®t tot^ to i to 
®rrzto® 4to 4t ' i x ®rrzto® ®z^t to® to i 4 wr f®to<F®® to®t z®® to i wv to ®rtoto 
to c®%4'f® to® tor® to 4®* *twt tot^ ®to i 

w : ®nwr ®s® w® ®t®r®®® tor, to®, to, ®*®t, to§®, »w, ztot®t, ®c®to tof® 
®to wtzw^ to 1 ^ tot wr ®Ht ijvsi^ ®ttot ®t® i to, ^R5t, to, tor 'to's ®*® i ^zto 
tor W'sttt to ®t ®z?® ^z^?® ®®% fto« to® ®5®t to i £ff®®z^ 4®t ®®tt; ®*® i tof®®® to®t z?®® 
®z,®® ® 5 ® ®to?i 2fl§F®t tot to 1 t®!®^® 5 ®® 2|&iif ®^Kzi® z® ^R> <pcfi ®t® ®®®zr® %i® 

®tofto ® 5 z®r to®® to i to ftto^totf ^tost ^ 1 to^®^z:®^ ®tof?z ^<p<p®ic<i ®i®®t 

|w ®rjht to®|^ ^?r z?[ ®z^t ®^t ^z^ ®tz^ w ®z?r i 

®tof?z wz to®® ^=r ®tc®5 £ff® ^ ®z^r, z?w- Wr, tol=r i ®tof?r tot i«h ®rtkj ®i°® ^ 

tof '^PZZ'T to®® ^ ®tz^ ®|2f^® 'JjSsy (?W- ®ltZ?®=T, toi®T ?®Itf® I J 1<P s 1 £f^® 'Q ®l2f^® 

«p«iz.<p ®rfto tor ®tz:® ®t® wf to, z?w- w=r ^p«t, ; "Qd j 'a ctot® 5 ’ w i 






i) ' 3 ra«T ^P«T : WW '5Tl3f ^K?T (SfW W W1 W ?C«T, (?W- WPT I ^fK 

^f^^' 5 Tf^ I 

'?PTt«T ^P«T : W <Pt®1il ^Tt=T ^5tw ?3Tf*t I 4 W ‘ 5 Tft 5 t=T ' 3 TWT^‘ c t W'jxp 

csto* ^ *rf i <?w- wpr, wpt, ^=Tt ^s#f i 

%pt ^p®t : w *p»i^ wtt ‘ 5 #‘ 5 Tf ^r ^ ’jjfetr <?ro> ^rttr ^srw fti^r ^r ^c=t i <?w- 
f*Pt, c&^pr, twlfw i 



^) ■jp^r : ^<pn5 '5iOT^p=rt ?ttw <p(.®i 9 ff% c t^s ^c?r 

^ , "QvK vfi _il ; "Q ^r^r, cw- 5*<% ^r®M, wl^f i 

'o) csftf^ft 3 ' '*p®t : ^ft¥ mu u¥'te?? t f ^t m *# c r® ^ votw w ?c«t, <?w- 

WKt^T, I 


■^Iw : <p«i<pf5 w w isrr, ^p=t ^sf , *tM?r <^f i ia^# wiwa' ®rac”Q' 

<rt ^ ^ Rj'sw^i fca i 


*tt$r<!> 's io : ?k'sra *ti=r 's ^^(.•sini^fsr 
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wr a#, aaw^itaaril^, ^taat aat<f cacs; c 0' Z aa i 

faafa^ wtn ft\ aatw atystfitfa acl i 4|aa ' i i Z aatf cw acaj ^aca 
fwferf Ca*tt Caa 4ai 4ft W '^T'S a^Fs atCa | ^W5=T W aatf States 
f^-pr ata;, ata ^a?, g |i i atca cacsa atlcaacaala i aaaa, w <3 ^ 
fw# aw ^a i aaaa a^aacaa atatca ^a° aaa wr^ta 

*\ <*v 

aat< acaa ataca caa aca ata i ^jcaa atarca cacia afettcw^ wr, 

' df Z aatsf afa'sjN^ aa i ^a> 's <p>i<p->i ^ fwf& oic^ta f^sa faca 
' i* Z aat^f faaaf*^ aa i g H'i atajcal cac^a ^asaat *#r «tn wfeltcw 
aft^o a^% awtsf afaw ^a i ^^ca^jfaK^ caw^ac^facafw^a i ta w swaacaat^tai 
asca^stca* cawwaca i 


aaw : ^a^ (fratff^scaa f^$a t%fSt ‘ "’Q acaa atla ate i ^ata c^f^af^a acaj ata at atl>5c<M 
aa aca*t aval's i ^ata a®i[D faca a aN3 1 aa a^a asa? fa^a a cabala aa caaca acaa atfa 
canted aca hvt"Q | taa^wacar? 

wtaat wfR, aaaa wra atfaca caHT aaa i ^ caca 2 |aitaa aa ca, wlataa fag^tcaa 

at^ca aaaa i 



aa alaata aaaa ^atwi^ cacaa 'Wi ewa ^f^a aa i fa^ cafa alaata aaaa vsi^aiwi^ laatw at 
cac^a ^far asu ^a^lwa i "“^aa laarta aaa wtatcaa caacata aafj facaca arta Ma a^ca i taaa caca 
a^ ataa aaa aaa aawr faca ata i fas^tcaa at^ca *taaat 8 atn ataa atca i 

fas^^tcaa ata?a anaa \&itaaf%®a area w%r ev®u atca i 




'S feaaa 


8=1 


a*tw : %\sa a<FtFT 4a«tw a% at wtaata ^aa ^a fer (aia* fer aa) fag^ i antra ^aa #t 
cwa^s c V'Q? lag^ttaa at$a ^TR^r <ptaa ^5^it®- 's w%re\®u eaa ^a i w%tet/5)u ^t®t antra w%r 
<Ffta ^ ana 4ai Wtaat at anrat^ta* (XN1C5- 'S faf&T A ' "'Q (?Nta l fa^H *ta Wtaat (Mta 
^f%r <Ftt %ta ala i wiaa# wtaa ' ™Q cnata i 

4 cata wtaat cnata c w?Q fascia at^ta w%re v®u atta i 


aaatata 

i ^aj ^ % atta i ^^tatataf cala^a i aa*n tala K e 
fata ata caa aa i ^ atta atatana atfaa atta aaa 's atatat ataa >q ^lariat 

’tRtsf Sftc^ I 

gf- 

^ata g t~ ^5% ataatat Rtata «if%f^s aat I CRtra (Rlftra fata (3!at$a ^ att*t ^ atta I ^ 
ataf ^5|®f a>ta 1 Wtaltna Cnt^ afifa$ Wlatttat ‘■flPl^C.a tet^n t^fwf, v£|1%v5‘, 

Wttatf%t ^sflfa ■Tt^K'SR flat afk> a^ft aRt^f dsfa an^ I (RCRa W*TT 'R 5 faa 5 a I w CRta 
a’faaa aat^ dtta ot 1 ^ afaa>a c v ®g ft atlra atta fata : ?faan at[R aFfa g "h dsfa anta 1 g i- ftfif<> 
w aa% gi~ afata wat atta 1 atatsta atat aata gfj i can Abf 1 ^a 1 aaattaa wt g(~ vji i atta^ 
astatra <3 gataa caR atta 1 4ta gk ata 1 atatwta caR aitanra <3 igataFia w (^ ca^ gj~ vb ME) 
n q | gfi i atajta *f««t vo «ta aitttlt$?a afifa w aatsf caa a^r ata <3 ca^ta a^ atta 1 ^ 

fiPbZN aaK wt Rcaca Rfc< wr wf ^ 1 

»i'®»i '"t^f : >h(,<i^t) WT 5, T 9l^t.<p*a, ^fwf, ^1w ^1%5‘, wi^ai 1 

<4 *vb ^t l^mm- 

- fa^Fra caf^'G'T at 1 

- fa^araa a^a ca^c^Raa CKia 1^3" 1 

- aaaa la^acaa aaa&ta wpfa 'a aca#ta c®antd5a aiar ^a# wtia% aiFF 1 laartaa 
aFT 1 PiajMcaa aaj laca^ ^<pf 5 fa^aa cana^ wt^[ S^laat aaa'Sl la^aia aatf^s ^ 1 

-^Hgwlt®<i ami aatFfa 4W1U ' I ti ^*ra ^rn^m caat ata Mt (asia^rr ®gw'k®<i fart%^ 
wj*\''ib ' ' vtb /Q caw^l^a^^aRa'i 

- csrp^a fe'^ca atca^ a mi aat^ wta a%a atca^ cfo aat^ 1 

- latas, wa, ’a 5 aaaafb at^ ^sitfa ^a°1aar ¥tiw atat afauiRi'a 's faafw aa 1 



8b- 


feFT 




-^ 0 ^ g|*f 

y ^wt srbftrr ^ii?r ^* 1 % ^itB"? £fi , St?r fof*r*Bj ^t? 

vs. £|fi<i^ &¥f ^IHJT ^ l 

8 . olRih 'Q f©t(,<HC<lRlC«i<l ^Sr W I 

<t. StfOltOM WfMTbJTf <R[ I 


d*f 

y c=FHf& ^r c*i#tua ^ti^Hj <Ft?r? 

feC‘<KC'<l'lMH < ^^ 1 ^? 

n. (^PtfesFT «lf#T 

i>. ^QjtC'&H W ftww C<FR wilt $m f W| K V¥R?*f? 

<F. ^ ^ 


n. ^ ^r. *rt^ 

tosr AbfQ' Vl(J 'Q 8 ^ma^^S^TTbQ 

2R1^ <Ft^ #» <FI^ W *rffllCTl *tt^ ^tvsm m ^5t^|M #» fe 

«TfC^ l ^^t®1l(.^ < K‘ i M CsWf^rW '^wfe'T'S i£|?t WHH1? ftc<P3. *ltf^s ^?T I 

vs. sfsrf^ ^rr^ 1 ^‘ ^ ^ra 7 ?=t wkmt^ f^Rr^ ^?r? 

<F. yf^T < 

n. WIM xr. 

8 . $m ^rtut^ nr^?r < k?t- 

i. wt^rttlw 

ii. ^Tt^njW^pM 

iii. f©tc<i<ic<iRi«i 

RdbU 

i 'S ii < i 'S iii 

*f. ii 'S iii i, ii 'S iii 


'<s 


8^ 







*T. ^%h<i f w| K V^TKJt <RT i 

n. ^p?r^tgwi |®< w i 

^T. ^Tl*i<lC^C^ ^tH 5 ^ " 5 lR<l^C*i ^ i 

y. wi fk?r ^I ^csm ?fk^ 4W ##kr i c^r ^ dw 

fkr i wl 1*f^r -jti vstfer? i wi w w, ^ s^s 

« ^ ^ow Rw*i ^t¥ <ot§; i 
^H«WC$5l 2f*fK CPf «I®5f #t? 

*f. 5f*P<P '5^FT <I=U^> ^ ^rt?r? 

n. stkr^faiw i 

*r. <fm?t ws 9 ft<rt<r ^Tfcsf w$ gtq f. K efferif^ ^tf^s fkw <rt i 

%®f?rtw 

y c$t^ cstc^ '5Tfc 5 TT ^f^T C5H (?p=t c^r? fk?r ^iwt w i 

c$twf ■'tr^HI^ *tlE53" fft's i fkr , tk^ c f w i k5" c<ft 

k5‘\5t^TNJtW l 




gggt<i ^5 4*11 i 4ft ^g toma ufK ©tfggf ’ff'STJt gg$t gg i w fgto fg&sftog gffw^gffwg gg 
gggfjg to ma uf K ©gfgggg gtggf ’it'STt 
gggeg *m\ c $ w wto cggf gig i 


^g^tocgtg^riggt- 

• gggf'Jg tot gjMjf <MG\S ■'tfM I 

• gfggHfw W^Jf 'Q 4ggto giNJl M« gfgg I 

• wtotor gjfgjf 444 gtgg i 

• toWCtofg gig^fg g^ 444 g|gg 1 

• 4 fgKgg# 444 ltoftto(g 4 ggfg^ 

• t(M 4 iH tofg giMlf Ws 4 fgg I 

• wggtofcg^ggwgifgjf ggrcsgtgg i 

• gtogg 'S Wfgfgigg 4fsf4J 444 4fgg I 

tor 

(4fggf c®?cgg eg, ggfsf g^g <Ftt 44 to» m ^g 44 ^ gg>egg- ^ 's gggt$ i gggf^ g=g4g 44 i 
4e4g gggti c i ‘ uji i gleg gw geg wj to g>eg i ^g\svi 44g tog 4431 fgtot 's 
gHtogg gw ggg g4g|g w 4eges?g i Ul4 gMto wsegtOto vt I c e08oo 4eg tofgg ggtto 
g^g 44 to g4gfg c4gg gggg i 4fg g?4 ggg wto ^g gg 4tostJ (gf 4fg «M gig gf) 44 
to ftsfg i ripi ggj^g 44g gfg egg gggf < | gf ^tg i ^tg 441^ P>P fgegfgegg Hf4 it fg 
totortg (Atomos) (44 gfg to gegf 4 toM 1 4|g gggigfw ggegg wig^s gsw gHto ctol 
(Plato) ^g?, wtfggftg (Aristotle) tor g4giegg gieg toe c4gg gggg 1 wttotog gee c ' v_ Ig ft 
vb i e WQb (^Continuous), 4e4 gto; «M C44 gf (4g, 4tofg 44gM 4g 44 4g4g 44 44eg 1 


c4w 1 gggfgce tcggiH, (2fto 's fg^egg gggrfg Rajj^fg 



■gggt'jg g&n 




ilroo gtW RwRt 'SFT vST^T (John Dalton) ’lfN 5 t s W WWg tlgg fsf% g>cg ggR^fg g*g®g gW 

mu u|K fegg- 


gggt'l wt cglRw ggR^fg ^g®g gw ^fRw wig gig gt i w#wg gwig wr ^ gwr i 
gwr wiR<n>cg<i g®<ihfi5 gfgw^^g i 

wtgcg gggt<| ®iR®t$?j gg gt ^,y®g gg i gggt^Rww i 4<ri WW3 e^fg^gw cw|3#r, 
dfSg 's R®£R gtgt gf^® i 

w#cgg gggt<2gtgg %g|gw®t ' h gwig Qipfii WW3 ®icgw gggt<j gcwgg c 01 \e ggwr i ^rw 
gwgtgtgwtw ^ ' s tc^t 5R c tt^rr^iT®t i 

RwRt gMgWtW 'Q ®fg J-R<p5T<h 4g# gf^rf <KfM gt gggf'Jg ^RgmtJUjK ®5tC^t s tf^ c ft GW I 

gfRggw gw ww 1%R gtgg eg, gggt'jc® gghgg wfgfg 's ®g ^g# ^g wtggfg wig^ i f®R ^g g|g 
gw R^ fiwlg i f^R wig^ gjMjt gw eg, gggt<jg tgRfgwn wfggt ^m\, wfg gww wtgtgp 1 gWg e®gg 
GFtegl ®g ^ ^®M R'Sf<j>gl>fCg c^g g>cg | 


gwigegtc^g gG5g cg|gstge®g i«t i gwigeg# RRf^ cgtegt gwwgg gw geggR i RwRt egfg 
gggife® gfggt gw eg, gwgg wgtwp 1 gw f%j R#£ gwww cgteg i wegrwt cgw ggt gig 
eg, ggsrpj ®ifg®iw gg i gggfi $wlK 3#g <3 RteScgg gggeg gR® i gggtgg egwg- geges; R^fiwg i 
R^ferteg ggtw wgtgRfw& <3TSg <3 ww feg R^g gege^ i gggt'ig ®egg eng <jeg|Rtt R^fenw 
giw i gww wttgfgfw& 'ImcR R^Rwgw ewg gwr Rfg^ gwwg weg i tGgg|R « R^iwegg 
ggig®f wtggt ww i en^sgw wp egfggsM wtggf gfaf i 



fea «9.i : flferg g^rgir® erf^ « faSJH 

*lfr 8-^ : ’imf c ff^ WRf « ^pitST^ 

gi%R egRgg ®ihm whm gggt<i cw grtegg gggtl ^gsr ggegg gggt<i c?f^ 

whm i ^gsfg- cgRgg gggtl ege^ wfegg# cgRgg ggsrr^ gw wfggeg, w 's geg gt^gg ^eg gtw i 
egsg gt<fgg? gggt'jg^wg gw gt«fgg gggftw taf^ggt ^wSwg gwig gt«fwjg gggrg ^eg «nw i 

gggf'jw ^egg^^g 's cnUegg g°gif ggK gtw i ®c<i eggw cgfcgg gggf'jg ^gf*f^jw cgtgtfwfg ©?*n 
3tRwg g^grf gjg^fg gw ^g i 


C 4 fi?tf c^rt 44R dR (33 4 drK 4 334KR4 4 ? 3 jt 44 ^ i 44R 343^ 

44 R dR^r 4t^ i ^c&to&tC'W 334 KR 4 4dJI i i 44 R ’Tprf'ap® ^RR dR^ 4t^ i 

■solt '^IffC'SrO^ 334KR4 4l3Tt V I 3343R4 4?3Tt (314 ft ft 4S|J 3T'3Tt 414 344® 31M? 

41434 31443R4 4?3Jt 4>, 4 C44 ft 43T 3t34t 4(4? 31443R4 3\3lt C434 (4R3t C4t4T4 dR(34 
4°3jf, 4f; (4I4T 44 41434 44 R 344 < 34® ^R dR3 4K^ i 44 R 344*24® mgr® dR3 44 
$c44;g(33 4dTf 443 , ®R; c44t 44 41434 44 R 344*24® ^R ^wS-i i 

C4R3T cf434 31443 R 4 4djf dC4 <4Wt 44 ff ^ C4t(34 344*24® 43 R RRJR 44^? 3t, RR£H 4dJt 
wRt ^rt5r 3t i R®iR 4°3rf w34® 4^4 <4434 31443 R 4 4°3jf *s w^r^ljt w34® 4^4 i 1 H 4 R 344*24® 
$G34g(3<1 44 334 | 344*24 £TRr JRW 44 44 f^ffRTtCT 344 I W*f4 443t 344*24 44 44 (2tfe=T 'S 
RR;g(3'<l 44 I ®I44 RR'iR 'Q dR44 43 2fT5T 343 I C444 (3434 344*24® (2ff©^T 'S R^gCTsT 33fR(4 
443533 R 344 3333 wt ^4 i wtfK 

(3431 (3t434 443534 = ^ (4l434 344*24® dR(34 4534 + R$3<3<| 4534 I 

4T4T oiR’lG'SM 344*24® trR (31^T *44 brf5" R®5«1 344 I 4|t; ®li%£5434 443534 i'b I ’4414 C3tf44443 
43*R 344*24® iiR dR3 ®it4 i:>R RRtR ®I4?; i 4R; (31144443 433534 i w43 431 

(3, 3l44*2f34 3534 'S 443534 W3T 31343 RR|j 3 3534 WKt 44 I R(33 R4343 (744 (4t44i 
444443 4f4® 33W I 

'Suta.'iH' : ^ ^rtw ciil(.oi<q ^3rf in 's '»^t^3jt og- i ^ cfi=T^ wR 

^(, s i<i 5 3*i, dR^r 's R'SS^ i 

^rNK : ^ (?TI=iR<i 3tprf c tfw trm in i c^rt CTtc^ ^3Tf *fpm ^ CTtc^ >^^R 

3Prt<^ (3 Rct^ ^ 3Jt i ^ ctRiR? 3Prf<^ dR^r i<# i 

w3d c^twt 3prf<apo dR^ wd ^=t4!3«<i ^3Jt ~mn i ^ ^ 44 R 3prf<ap« 

inR 1 

(?FR7TT 3Prf<33 dRw^ + RR'SoM ^ CTtC^ «45T^3Jt 

spiffs, 4 c^rg- RRSom ^3Jt = ^ «45T^3Jt - ^ dR^r *R*tft 

^sR ^ CTtc^ RRigw<i ^3Tt = v(t - in = iv 1 

: c^twf ^5NW3t c®tw^ d, ^4R ctIiot 3fRR 3Prf<ap® RffR ^314 dR^r « ^w4!5h 

3tC4 I ff^ ^4R cflt.'l'fl ^!4=T ^^4 ~$pv 3tC4 I 433 ^4R cft=T3 334t'JC4 Rrffjf ^3lt3 

RS^*i 3t4C4 3tC3 I (.<I*M 344 33 5 Tt < JC4 ^4R 4M dR^ 'S ^0=145*^ 3tC4 I Rtb-Sl Rd^tpTt 

(33 I 




(tv 



4ttc&twfi4 444t^ c^twt R^|j 4 fit (fcfl4 344 444i<D i ^tt 4f44 wr?4ft i i fcg4 

ffHn 4PTi‘3ft4 wt 4ttc&'tww4 i i g W JrZ 445ft PteiH 4445 i 4Ui4 ww*lJt 5 i 41414 feg4 4>#4 

444l < 3ft4 vn^ot ^I^.c^Ic«tc«s<i f%|; 444t < $r® 4 ft 4145 i 4W4 o i fcg4 fwrft 444 % 

4JtcteltfstW4 f^4ft> w[tf4TCtt4 i 444>V'»fC4, C41M C4lf44 1%4 44744 444% 4K44 (%ft4 41 4144141445 
4?%Jt 44R «44l4Tl t%jf 55t£44 4 1 (41C44 ^itPTtttM 4tf4 I 


45|4G*i4 £41*145514 444%C5 d ’bft (2[ft4 'Q 'bit R\S5*i l® I f4^ 45|4G‘i4 fe? 444%£55 Hit 41 b"f^ 
«TfC4 I ^slt 4514C44 IwTft Wltf4lftM 4f4C^ I 


*Tfr 4 « \r 





^4t C4tf44 1%5% (2|ft4 'S tWjiH 45,411 44R 4£4 4141 4£4 fo44 

9 tt<f4J fit I W C4CW5 4RFf4 44 WHM 4lt 4KF4 45f$?t *HT^ 44t 4(4 I 

“K 

4l4f44\s C4ffTf C4ft44 445ft Wlt£4fftt4 4CT45 (4% 4N341 4t4 45144 4T4t ?^ltfft i WIT WltPTt^4^Tf 
Wtf T^nff 44 44° 4|4t 4 1 C4l(, s 14 ^ttff Wltf’llttf'T 41 WTJ C4t£4 4f44'5 4C4 41G45 1 W4lft '4ltC4fCtf 9 f 
Rf»^j 04Sf%4 41% 'S 45*4 ItlWT 45£4 I 4lt 4C44C4 C4Sf%4 Witc^llctW 44f 5J I C4'S?f%4 

^sntpncBM 4 44 ^sr ®Tr*rc?n ^r Itf^ <^C4 i fits c^car ^sntpncBM 4J4514 

4541 ^Tf I 

BfWil weir : Rftjj C4lt f^fer 's R4I4C4 wi^c-h l ct? it? 5 ^ 4j45]4 4541 5^1 1 C45twt ^ 43H 1R1 
^<4 4 £$4 414TC4 Witc^llctM 4lRd4 \®T 1t Wf 454t 4l¥ I 44 5 t v »l(.4 45J14TC4 ^TEFlS £41^14 
( 45 R <&\*f 45 TM 14 \o| 'ailtWlC’BM' ^ffa f 4 <# 454 t 4 l¥ I ^fl 4 l 4 441^14 4 >fl 3 >m ( 45 f 4 44 ?,^ 454 t 

414 ^%tC4li^tC44 £®®ff^TT R1%44 414514 45C4 I 4^5|« £»'®ff^TT 4f% 4T4414 ^C4 Wl^lft 4^4lf^ 
#4t < J^454t 54 I 


c®®^ <d% <F?rt ^ i 4 W <ssR ?n?r #t 
’ifirsrK <p<k,'® '5T wNr® c®®tf^?f wi^Tfu^M ^?r i 



f53f 'b.'O : ^>R CWUS '5f1^C J ll(. L 5R; 9 B 

"IlKttHJ ^R 5 m®t : ^ir^fwt^ fkfi c®®r%?r i ^ c^srfl^ <rf*j w 

^^rmjg^i ^t d j g HK #*rrs^ ^r wi ^?r i 


nwrsrftr 



f& 3 f ^. 8 : (^tf^n <rf% <n<rsH <ra“ <Rit 



<jn<t>u;Ri*it ■sM^it'Q 


f ~ Z wE (( ^sr : cs\m ^ «tt^ c?r, (^fim (M*r <kw c<Ftf& 

^jilHl <Ppl=1 ’tf'STTf (Ttt^ I ^I'olw R'fiel^lkf WlG*M (?T, *pPl®lfi5 •qs'o WKT ^Tt?T wRg^IgSRT 5 ^ ^il 

(?fW I C^R/Tf <pPk.® 1 'Q W^sftft Wfc J 1lG^Rr 9 R‘ (MW (^Wt *Tt?T <pf*l®lfiS <P^> <l^.Cflfl ^siwf I 


gggfjg gw 


5-C? 


^,(. e i<p5 r i ^]'»1 (.<i Rgj I $n^ 5r 

cs\m osftg^ eg, gggt<$^o twigg fg3%gigig> c^g g*cg cgtcg i ^g?. ^rtgg =jfg1gg; gsgsgg <oc^ i 
^gg 2f5 wf 4<Ff& g^gtg gsgft> tM4;gg gt<Kg? f&af 4>.^. ^g fR# egg i 

gggt^ ^g# ^S-i gtcg> i (Tit tmir# ^gg ^gg f^ffRTlg^ e^g ggrr cgtcg i tfggrg gggt^ 
(fB^sr ^.i) tcgggtg Pi'Sfgpij i jic<p c^g gg^ ^gsft* g^ggg (rrftg i g^gg^jggtirs 2n 2 

(cggtwn = 1, 2, 3 g^gcgg ^) mb \b jji \q x twin fgfflfg wf ^g i (g^jgtft, ^g# 

fgfggig gggt'jp® fogfiS t.'wlH i ^ggg gcgj ^ t^rtgg £fgg g^ggg gttg> wig 's'Skfg R'Slii 
g^ggg gtcg> i ^gt^tcg gggg gggt'j^o ’bfg gt®i<pS*H gtggg ^rgg ijfg trigger ggg g^ggg ^g° gtf% 
gigfg tng^g fg#g wgcg gtcgs i 4«tcg ggg mje# fw#g wggg mjeff wtfg ^ 
g>#g wgm m|e# itrft> trigger gtgg^a gtcg i g^ggg^rrf^ k vt ‘ I i ggt gg i 



fsaf bi.e- : fgfggrg gggtg 



^gtg (Tftfegm gggt^g gsgt gg i (TfifcgtoM 4g>fg gggt'jrs ^ t^igg^r gfgg^® gftg i m 
tcgg^jpgt gsgfg wgm gigggr? f^rnt *, v, i <g«ttg giggg 1 ^sffg ggg ggg« *fi>, fg#g wggg 
vfg ^g?. if& gtggg 1 



fef b.'H : cgifwig gggtg 

^■gcgg tBst^rlFs eg®ttg tcgg#r fgggg cggrcgf gcg^ ^T cgt 4 tMgg^g fggrfg egtgtr cg*f gg$f i fg^ 
g^$f gt gwn cgffegig gggf^o tng#r Iggjig cgigfft^ gcg *, v, i <g«r|tg tggr gg i fggsg w 
gtggtgfw gggg ^^i^gtcg ggg itrft> wfigg twigg fggjtg cggtM gcgt i 


otRt 

ra^Kfw 

2f#4 'G trt4|RR4TPf (TBf 


b 


tiratt 

* 


Rlrapr 

0 


taRfraPr 

8 


eatra 

<t 


4t4^r 

<b 


^tcJjte'SH 

H 


'oiRieew 

V 


CPlR*1 



R?pr 

bo 


(TTifram 

bb 


■smrafram 

b^ 


wt^Rdram 

bO 


W*w 

b8 



be- 


^TNra 

b^ 


SFlR*i 

bn 



bV 



's iv© ; Svsrqsjai R«hjPT vs 

c#tRr4 *rraR m g j~Z oftT^ tM4iH Rhuc^ ^*14 Rr» 4 <ira i wra wra w 

«Tf^c *ra, H^s (7T rafif nf5f ^ k V? ' I f i siRTR oR^TT (Tit W*IR C ^ CM1C4 i 
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(3371 35^3 5»3 (3% 3(73 5513 'S'SFT'S (3% ^3, 'S^T 5»(33 3irR3tj%^- | ^531° 3 3353 3W %3 '3W3 
3131 313 3^M %3 5»3'3 3131 313 I %£f° R% ^lG«i<P 333 %C«Tt2tl3 ^35(135 3l3fR^5 3K135 1 C3d3^ R% 
i£|3” 'GW3 31335 3WSd3l i5|335»K3 3131 %P'a 3K35 (3, 55K7T35 333 53(331 5»3 'S 'S'SFT '£\»G33 
%C315J13 ^3535 313313 35(^ 31% I i£|% 5a|3»fj5 3pT I 'S'SFT ^35 2(3513 33 ^13° %'Se|R<P %3f3-R35Kl*t3 333 
551 533~*fJtl R®&3 c£) 35(735 3f33l3 35377s 3713 I 333 53 I 33 I i %% %%5 ii]35% 51^(733 33(135^ 31 >5135% 
TJW3 %3 %l3-5533 3 % ^ 3J1G'4'GU3 ^%C33 31 %C33 ^33 «3 i (4% 'S^FT i (4% 33, ^%ft(7® 
' G ' s (^ £»> f3^3 I 51^7133 33(135(1^3 'S^ 2f3 C3(35 £f^t^3 31 Fld3 3713 3%^ «G33 

(41(131 3R3553 353 3f I 






b : r ^4 \s '^p' 's«sf 

4 1 4 'S'$ft '^r»<p^"'sr ^44 g 4 ^544 P'»f%t i 5441 ° cf 444 ^rf^f \a(f»<p^©t ^41144 ‘ s il?i<i^ ^rcB' cf 

444 414U4 4' ' ¥ 'SWF'S 4f4<f'0'0 ^4 I 4 1 ¥ ^WF 4' ' ¥ (751144 44 F4 I ^IfFOoCW 4' ' 4 'SWllFF 
4 R<iw 44 i C4 444444U4 'S'StOT 4f44$F44fFii5‘ '5t4 t fai 441 4141 i 

(4) f ~c|oi RR>a 'Q 4ift4 41%4Wft RI^ > 411714 "' 4 'swf RI«s 44 i 

eioi 444? 5 4tFmg' t-i ^i 

wc^ g ^4 4R ■ j fl4ft4 <745 C4H4 ' h|Z i ^44 f4»4 444 , wit ■^fft^ Rf»y| ?4li7r g 44 4474 ^Iwof 
44 i f44%r AA tj 47M4 wra C#1 4'34l4 g 4<r 41 f wra 44 (>.Hb- f4^4/(TR14W^) i 

544 K l44%r A A tj C4TCFt 4 ' ' 4 ^wf 44H4114 44 44 i f^%r A A j c4ii4 (44 A A tj i fw w 4t'34t 

^rT5T, 4T1414 44 44H4 4fC4 ^ g 44 4lF 414114 0>4 14^4/(7(1144^) I 44 wr 4' ‘ ¥ 'SOFT'S 

414U4 4tH4 1 tgi yA A tj cit/ex 44414 ffcfiti 44 4^414 g 44 41 f ($% AA tj won#tii?r 
'soft's >r<ci>'ai (4f*r 44 i 

(4) ^(R%r '5(t^ y *tf44 wft : ,p {l4f)4 wift^ 4f44 wfj 'oifoWw ^44 R^lk A A j C4i4 (44 A A tj i 

15114 44*1 ^4 414 I ^4 W 4 1 4 'SOFT'S 414 | 

CDf eg c4i74 D”PZ i G4ti7Tt ^Itirr : f eg C4H4 54 ^4t4 ^rr 414 4f'»44w ^4n44 4tF'3 44 44114 
41H4 I 44 4£=T f eg C4H4 54 ^Tf 414 4 " ' 4 'SWF'G 44 44114 41H4 I 4^ 41414 414J4 41 444%15 
4 ' 4 '3©t*l 44 44 I 

(4) ^tft4 '=l'»j'5S(.4 ^IWt ^flW : f eg C44 44 Rci> 41'341 414 4t444®t ^^t fc l4 414 44^ 44114 41C4 I 
44 4 S C4 ‘ s jf^l^t4 44 44MC4 4l'S4l 414 4 ‘ 4 'SWF 44 44U4 41C4 I 4 4144 4t4H4 (41H41 4 ‘ 4 'SWF 44 
44 I <5^1% (4175 41444W ^44 4fF 1 ^FT I 4441^ ^^^14 (4175 4l5 4H74 4 ' 14 1FC4 4l'S4l 414, 4^4 
4' 4 ^44 ^lft4 4tCFf 41444 414^4 Fl, 4" 1 4 'SWF ^RJ ^C4 I 

^ «l 'Q br l Rl^ 'Q ’S^^D' 'Q'StCF^ 4l^4?U 1 'Q'Sf«li)F'©f 

f eto i 4H7T1 (£14^' ^414 g e£)4 4lF f?#^, 44 CF414 441 4lt%4 'SWF'S I 4f 5C^3 CF44 

44 4lt^4 'SWITTF 1%^4l 4^44 44U4 41114 t94’ fFCW114 'SWF^tF'S 44 44114 44F I 414114 'SWF 
4f4 'SWF 4^44 441 ^4 441 F4 I 44 4lt^4 ^44 *jf«tf)4 Wl^F'f 44 414114^ I 4114 4|4 'SWF 

41414^ f45, f4tF (Tit 'SWF 4^44 4414F 4454lH| 44Ft 44 4f4 'SWIT^ 44fF 'Q 44 

2tfwl44l 44 414 ^44 4W ^ 1 

41441 44F Rl<pct> 4175 FH4 'S^ff-FM 4l4 44F 41441 'SW^ 414441 4^44 F# i 41441 44 CF^tUFl 

1^44 R^dJ %5lt 44 41441 R^Cfal C4CF14 ^44 4141HF4 'SWITW 44K 44 2fH4l4 4#, f44^'S 4141HF4 
^44 'SWCF4 441F 'S ^#4^ft 2)f4&4l 4 5H414 44-41441 4141HF4 'SWIT^ A W I Z j C&4 4lt I 
fF4^4fF ^41144 1W^k4 41114 44 f 4 444K (44 ^4144 fw 4K41 4414 f4^4 ^41144 fw 
>^4l^ ^44 ^ ^4 4114 f440?F FH74U4 4141HF4 ^44 44 g 44 (K4 (4f»l I 4 4f44 ^4U44 WF1 4M 


ftoto tolR RRKto 'Stoto (KR CRf*T RR SftoR R# I toR ftoto RMtto toR ^#V5^% (71 
2|fc>&*lf RR 2ftoR Rto '5T RTRtto 'S«t(,H<i (KR (tof to to° towiRtR 4 Rft 'a|^'®R R# I to?, toRR 
toto R*R >fV[C<CH toftRR fe to(7o RCRs toR R[R CRRRt ^RR RttR R, W RRRt RlR 'Stoto (TOT 
RtoW Rsy RR»R R>to R, (RRR 'G'SR? RRto rRR I RRRR7R R«R to? RRTs ^ Rto R*R tolR 
totoR (RtR ^Rto ^JRR ’jto to to° ftoto RRR7R RtRCto ^fRR g to C?CR RR to I ^ RR ^JRR 
to WRIT ftoFCto toR RRKto 'Stoto C5CR RR RR RMR to I WT, RRRt RR<Ft CRR to Rto 
rrkrr 'S'SR rr rr to i Rito to ■sptoR to? rus toK, ftoto's to g ^jrR to, rcr ftoto 
RKRtR RRkRR to* (g - g) Rto to 1 ^T ftoto toR (RRR RR RtoR RRR R I toR 
ftoto RRKto totRR toRfto RRttoR toR (RRRt Rto&Rt RR RtotR WW Rf to° RRRt to*&r<R«CR> 
'3'SM^R RR <M<I I (RRRt ftoRto (RRR Rt Rfe fitUS fRR 1=1 <pt>fl5 tor RftotoR 2ftoR tot? R75 toR i£| 
RRtofR ^®R toR I ^ RRtoR to ftoto to (MCR to® R lto(£ %5ttR (RRRt Rlt%R to» tot tof° 
fto crr ^to r' ' Rjfto (R'SRt to toto ctot toR Itor?. ftoR tor to totoR rr^ i toft, 

R ' Ito 'G©t«i '^RJ | 



toto^i^ R tocR totoR rrr 'q fRRtto *j$'»i(,<i to? rsir rrj rrcr Rttoj to i 
toto 5 ^ tolRRto ^cr ^ftow ^to toto D”PZ iq srtoR Rto rrrr i ^ 

tof^tR toR toj toto^iwR ctotoR Rftow Rtoto^^ k b' to ^r° Rtoto^® 

CtoK RT t.RCRlC'® (RtoT RR SftoR RtoR R | toR fto RfR 'G'StRR fRRto (RRRt gki&ilf RR'G 
RtoR R I ’'to ^RtolR®t R*J»R RtoR I ^ RRtoR (RRR R ‘ (AZb fRR R75 

R, ftoR R# toto'S R5CR R Rto RRf%jt '8 1 SR%T RR RR I to?, ^tCR 


'S'SRtR to R, (RRR ^ RRtoKR'S to^Rb'tH'R to ^ tolto RftoW g Rlto toR -=5^^ 
RftoR RR toR Rto I CRRR Rtoto^ 1 " S ^rf^tor toRtR RtoT^t ^ RtRto 'S'$toR$R ^®R 
n|"Q| to ^ toKR tolto^ ^ toR't R Rto, toRT ^ttotR fto Rf RW 

tolR totof RCR, RtoRfto toto 5 ® RfR 'S^SR to RCRR I 


'S 'S&pm 




^ w c^fwf Tjfi> 1 ¥ ^fCMT w ’stw ^r=T i 

2tf^ ‘ <Fft fe wiwr <k?t ^ 4 «itwf <r^ *fK 

‘ <F°I13CW «RBT ^'IWRT ^TSTf^ttlW 4^. 4W?r ' i~JZ i ^k e "‘ I \b p wZ K | 4 ^r 

‘ ?RWf5FF WM WR? &¥f <K<T I 

^f% ^ wv ($ c<FR7ri <r' ' <r w c?r wiwf ^ks> ^dw^$f <rt ^rfojlwf ^r i 

^TftJtWt 2NW f ~ C Jo ^5tW *fW C^t ‘ ¥ (^n <ff^ 

^c®r 

'olfoWsr ^=f ?t ■^M^'lstfa's ^=1 g-4¥ 'oflvf '^FR &> fsrSt^/t>i (.<P'«s ^ l 
<r' ‘ ¥ w n |”Q w i 

(S^TFTf ‘ W ^f% ($ ^T ^ (S5Fg<T to WlWf ^ ‘ <T 'G^ I 


^%# 


?R%*5 ^3^2(5 

y wife-ni^ c^twf e ' ' i ^G #kw ^th - c^t? ^tmtt i 

y ^ e"‘ i ' t~Z jf^p ^5tc=r «n^°f ^ra’ ^ e^r ^ i 

vS. W 'S '3©tCH<l ^ft^J I 

8. <5^1% t?n; A A j 's^i^AAtj 4 <F?e'' i 'sww ’ftsfaj cw*ri ^ e^r i 

(£. «|f®^5f ^=f jolt's # (^M?f | 

<l^<!bP gRf 

y \»c<i<i i9w#t? 

<F. 2TT5T *r. 

*t. <p^-i>t®T XT, PiStJ'i 

«*\ 

■ 5 .. <i->-'o?i 'ow?l tw C^H R^jvsfD >if 5 ><p? 


*tftf<v£w e " Z z w ■'ifM^o ^r *f. 
n. ^ 5 ^ w ■'twfc# cs# *# 5 ^ xr. 


<£F^ ’fftfp WlWt w 
OM <1 i3<P<P PSt5»i 


f&Jf w 'S 'Q 8 'TW 2fcfj?r ^3?T #'8 




0. P 'S Q OT WOT OT>#f w 'ot- 

i. 

ii. W^tf ^C^><1 

iii. otjot 2ff1w 

RCdh COT##^F? 

<P. i s ii *f. i 'S iii 

’t. ii 'S iii i, ii « iii 

8. <l->-^(,il<1 ^fW 'S'boo Sjt 5 ! ^C=T <JC°1fl # " 5 ll<1<l's«l OT~? 

<F. WW OT - < f^t OT - 

n. ot ^r. ot^i ot 

^5R%T2|^ 

1 . WROT 'OTT?T "'tOTOT UW (to £[Tsr 'ow$l ‘3#T> ’TOT T>OTf OTtW OT^f f^CF 

(OTTfwi ■^11^ (^ ^ w, wrc^: 'srri^® c i ¥i^T?T i 

^s. 'Oll'ow #? 

*i. oiR>W®? ^=1 *q=ic^s # ^^rr?r? 

*f. «tr*J|<qfD<q 'S' w*r f#f?r OT I 

*tOTf& *fOT OT'f OT I 

i£)<pfD e 1 i ot i^,o (.<pf©t i ^<pf5 <u,<pct> <k?i ^ w '5tw Pic^ '^rf'GTTf ^.t®if i ow ott e 1 vl/Ji 

'®Wil COT'Tf ‘ 5 lf<l<|\c«l «Tf ^'iJt'I'Q 'SWOT “ 5 TiOT#T ^IT# I 
<P. OT OT^> <ru=T? 

*f. OT 8 ^WOT OTJ ’Tfsfe # I 

’t. "5tW e ZyllJi 'S©tH <P'£> 3.G<I f#f?T OT I 

^r. ftwe'Zyl/Ji 'swot# ^#=T^ iNjt w i 


<ll»l 1*1^4 Rfovl 

^hfO| ^mg'i ^rriTf^i^ f%@^m ^^-<3 

<RR, *T\jpr ’fflsf Ml <RR WRR <PHM CsTM R«tVC*l'S ^Tf^I <RR I 



^ wulw *ffr c*tw 

• ^m^rr?rfR^ f%@?5rr ^tntt ' ? n^‘ 1 

• ^m^rtrifR^ 'sn^jc^r 1%1%^ sj^rc^ ^iMrr ^rr^ 1 

• c^tOT *if^ ^iNif <p<ic\s *hm 1 

• ^sf^, RrpW ^jNrf <p<ic'® *tim 1 

• wwor #^rtt R&?n?r 1 

• *tft 1 sH <FR/5 t lKT#r^ ’fsftf ^ ^WHT writes? <RR^s ■'IRR I 


<to 




*T$r i ; ^RtCtrl'SK (Addition) 


miw : <pn i 

$jimlm%^’ ! ’lmm e f : ds^?n 5 vB<], -sfSk, w uvv U j "\a u mt mimtm, tfmtmfm ^®r, rniwim, fr% i 

*N% : a?^n 5 S<jH 5 'stmt mcm ^p?r ’jfmim ^ i <\ sjim tfmtmtm ^®t « 8 stim ^i?l? (rnmtTjntfmm mttm 1 %j 
^# 5 Tf c f's cmsmt Tim) 9% fer orc^f mStm ti^ « tm «w»iw Ftm Tit's 4 <r. rnmmm ’jmrit d^fDtSM atm 
Tit's i ^rntm w uw U j "\a u mt mt% fern d;^fDSw<i wrm mtm fern mtrn i mtm ar3?nm m^m <?mim <tk <?m 
mt^im f*wt (sf? mm i mtm fws fws o5^rS5(,<i<i mm? ^fe^tsm mcmt mcm m^tm \stm orsmt m’m mm i 
(5^®oI!5 vfoTtmm ^*tm w mw cmm ^ osc®t <?tw« a?^5f5Sc<i-si Rj'scsw m" 1 ^ mcm mm i wsmm 

a>$fi>^mf& ^tst mm 'Q cssc^t Rj'sMti m" 1 fi>cm mMrft mm i 


crncm cm m' ' f& cmc^r ^ cmmcs *lti? a mi mu'# i c^tmmt 4C» mFtmt mc$m mtwtm mt crntmim 
t®T (mtcrntfi^ cmmcs c tfQ mt, mtrnm ^mtcm cmKf « mMmtm 4trm mptmm « fircm ma iftCf%gmft m^m 
’W<f mrmrnrr mtwlt® ftstm mcmcm i 


Fe + S * FeS 

mrmrnrr mHmtm mn^mm mtwft^ 

rnmcmm mtmtmlmm mlmm^m cmmicm 4 tmm mmtmf 4 <f^ ^cm ma tft 0 %gmft Ttgm 4 m# mtmmfmm 

■mmtmf Mm mtm ’stem imsmtsFT fmfert mcm i 4 mMcm %°m (Zn) 's (S) mtmmtcmm fmfmmtm fern 
mMm#s (ZnS) Mmm fmfett '3 msemtsrm fmlmmt i 

Zn + S * ZnS 

fern mtmmtm fern mNrpit® 

^mfcm sfgfms Tjjtj’ R&iiicmm. cmtm cmcm cmK Mrnrn 3 r°cml®M R&mt cmmtCTTf mem cm i mcm tjItj cmK 
p<3 fm^ m??zrf®Fr Imfettm mtwr ^itimm# cmtn ^ ^ i crw- mjwfmmtm mmrt^ (CaO) 
's mtmTr (CO 2 ) w ^RWt^Frf^mm mtwr mrNmmtm mtcmfCT^ (CaC 03 ) fefm ^t 1 

CaO + C0 2 > CaC0 3 

mrhPmtm ^•giii^ mtmrr^l^siwlt® mji^f^iitmmtcmftzf^ 

^ ^'8'8: iri R&?|f (Combustion reaction) 

mlw : mtmrntm 's m%Tstimm fmfert ■mmtm^Tf 1 

2Krnlm%^ ! imm e t : mmt ww, fmf mtmmtm, w uw U j “w u <rt m#m 1 

: <^tmmtw^twfm#t mtwtm mi's 1 wuviz U j “v u mt m#m fern m>n>n5c.'® mw fos mim 1 cmrnmt^t 
CTKre c i/'Q? 




R&iit 


<u> 


strict mms ^ i $t<m mm %r wt'jcwr f* *wt < 7 f^ c i Q 

c^twf i ^rf c^imr wf w^ri ^osic^ wi^rrii t^- f?[%w<r wwr wrwri 
^5IWlt® (SO 2 ) 4'MC^ m ^1 C®mt #MM ^ (PKW l 


S + 

wwrt 


0 2 


\stn 


-► S 0 2 
^TtWtlT 


■^iw: 'Q w^fert ^iw^H 1 

g|rate%^*RRr e f : ^K^#t¥i^ Hwr, f&sfer ^rtsfr, (w^bh) w uw U j "w u/ fiw w% 1 

: wT^twf^lrrRr R<jm<i c^fB- Bwmr (v fiw&T fw *t<r 1 c&M femt f c W 

wa 1 R<im<i wit wsnfB fw wferr f*MH ^bt ^ 1 wIBh fere infB m w?r 1 ^ wwtetw w 


flww Wt^T ^ (?K ^ WoM 2tff^o *fm I <FtiH ^Tf Wt’lWpRmr W^BT 

w f^lawBr wwct wi?r *sm jfflwo f*Kt c^s *nt 1 w mg ' I 

tp® c*r*r ^ ^m, fnw fe» wrt 1 c*rre mm 4<r ms\ tw*rr® 

Ctf'Q %? 4ft> WMOrfaBM 'Q '^t'SH ^ Mt ^S¥t 1 


Mg + O2 ► MgO 

*fffflMf>Rft*r ^d%C®FT 

■^iw : csrtwsr wsffefl mH uJK tew 1 
SMite^Ui ^l^'f : csTfaWf^, fwp'twt 1 

: fwp'fwt fer cstmife i fM« 1 ^ c%H wr # ^tBe^? wrcw csrmtfw w<m 

<^whvt”Q| wr<^^w^^#?(W^^ i f(W^wT^^\sCTC 5 rR ? t^hvt"Q| ^ «tf®r» ortw <gfi> 
CT1(.»!*i W OT PiCb ^(.5, W*Tt Wtl fe?T ^' S TW 5(.Ji ^' 5 1^' ^ 

ev®uxf l nt"Q 1 ev®uxf l csrw w t^fen? wi wc«r ftfen 1 ^ wf ^r « 

ww# n |"Q| 

*t$r 8-H : (Substitution or displacement reaction) 

■*fiw : (^m « ftfen 1 

°s 

jjjrrte^T ^5t, ^t's, 'Q d> i 5ft>'S<q 

: cB^nsiBw^ ~m ^ ’i# w« 1 1%5 ^s oqw wmww #ife?r Mt 

°K °K °K 

w 1 ^t'sn %r swt f%j ( 3 T 5 !^ ^v 5 T c^rf^r Wwtelw #Wf's 1 cwrw 9 iR<i's»i (W*tr^ c / Q f%? 
swt^ %r ^ M' \ Avt'i ^m\ w hvt”Q aS^nSvBt^^ i $rws ^ 

^ 1 %r^(WT^tw(^<[®r^Tf? 





c%)4 ^vst 's 4?4J 1%i§F?rt 4°4fi>4 4 ( 41 ^ i ^pc=t 41444 4Mc% (FeS 04 ) 's 4414 

i ^« 4 g wt 444 4 Mc %4 4 ^ 4 %g 4 % 4 ()%( 4^%)44 4 f 5 f wi i 

Fe + C11SO4 ► FeS04 + Cu 

(%t Ws W4444M% %4t 

«S 

441C4 C4K1, W» 4) 4*4)4 4M% (4)4* 4*4)414* 4f4C4 fest ^ %4 444 444 W1444 4M% M 4 
4*(4C!J> I 

44*4 t4la*4) C44TC4 44*f& <%) c^tc=rr #4 <4)4* ^44 otN 4* 4fk4 fesr ^ %k %*) 4*14 
*F54 (%) Mt 4*)4 ^5ft4* 2|1%%44 f4@*4t 4)4 ) 1 

“K 

csm\ 4% 4p54 g4))4 f$f?4* 4) ' ' I V (Zn), ^J)4)%14Fr (Mg) twffw (4)4 4*)4 (44 #) 44)44 4l44'®4 
% | 


R«ll'st , i R&*)f (Decomposition reaction): 


4*)5f : 54) 4)«l)44‘ Return l4fert C44) 1 

gjcsrfst^^twf : 54) 4)44 (CaCC> 3 ), f UPEV4) 5145, % d5$fi5$<1, 5)44 4#, 44C44 41% 

4) W UVif U j "W u| K W U, 44 « 4f4Wt®rt I 

4*«# : ^iwDsFt 4)4 t" uPe vfer <? £(Fr ww? dJ^fiSSw 4)^ 1 wte ci?^fD®M i-* faPiP)5t4 544 4# 
fer fi%4 WM 4*14 4t4f« | 44)4 W UW U j "\ft U 4) 44(44 41% fe) *s)4 f% 414 I *[4 W|M4t4 <4¥l4 
44 #4% I <4 (%fDlS<4 1^4 4lf4fer? (7I41OT (41M 4(44^ C44C4 C V’Q )4? 


%f, 5)44 4# (4M W hvt”Q| 44 4144 ^Tt 2F14 dG^HjSw (TPSTJ) 54)4)44 ^4 
(5f'S4l4 4C=T Rtillfsro ^C4 4T G»T®1 4*)44 %4r%5 4Tt4 'S 4*ThPlilt4 4f4f% 
^44^ <K40s. I ^44^ 4*144 i>4 0?%lS'(4 (f4*fs|4 41=44 4M)4) 4t'S4t4 


4C=T (441)4 5)44 4# 'Q 4*144 R&4f 4*)4 Wf4)4 

°4 


fcs)4 Wt4 5)44 4tf4 (4M1 ^C4 hvTQ| 


CaC 0 3 

44)4144 




— ► CaO 

4Jl4l44t4 


+ 


co 2 

4)44 



C 0 2 + Ca(OH) 2 

4)44%44f% 4C44 4)f4 

*v 


CaC 0 3 + H 2 0 

44 ) 4144144 ) 4 % 4 # 


4)^4 C44) h \4”Q C4, ^%4 4)4 2fC4fC44 4^ 54)4)44 C5C®4 fe ^ 444 C4)4 ^4g 4)41^ I 
14144T4 4C4) (4 4454l4&4t4 ^4# C4)4 C4U84 ii)4%4 (4)4 ^4^44 41C44C4 Rftfl'SH f%>4) 4I^T I 



5401444 470 4414 4S1<C#C4> (CUCO 3 ) 501 51 0»t*4 444 « 4444 ^*0 

■34 I 


CuC0 3 — ► CuO + C0 2 

44l4 41441 444 4144 Wt4lfel4 <3Fl4l$® (NH 4 CI) *3 #tf*0l4 (fe0#4 (KCIO 3 ) f44t>SH 
I4fe0 4004^#1545‘^4 ? 

Wf4tfeT4 (4141^4 501 ffer 51 44t Wl4lf44l (NH 3 ) 444 'S 4t%St4FT 414155 (HC1) 444 
tfe0404 I 

501 

NH 4 CI ► NH 3 + HC1 

441^4 #lf*0l4 (4tC#C4 501 f44 4# f44t%5 4C4 #lf*0T4 <3Fl4lt^ (KC1) 5 41%4 t4 444 
404 I 

501 

2 KCIO 3 > 2KC1 + 30 2 

>^5 R&40 41404 tfe0 'o|fe«M Rfe 4tC®f (C444- 5^f44t) 47404 401 44 I 


RcsmI 44 : (51441 (414 *fK04 % 44144 41414^4 R&4t 44 51 C®04^ I 4414 44 5 1 >4444 (4444 
44C44 lf 1%4 44t^®4 #4 fe 'ft'M (4044 44044% 05 1444 045 444 4f44 I 0414 004444 (414 
*§rH04 41441 >44 41444144 (4444 05 I 5044 4401 441 414 (4, (414 ^fl4l44l4 444 500% 44 

4445 045 444 4144 04 414414 4% ^44^ 44 4445 W44444 (414 fl4l44 0441 >44 04*0114*14 %ffe 
(7045 415 I <414 44# 410#% e " ‘ | 445 (41*5144 >54*5 lM Z 410#% 4% 4l4<fo'o ^C4T 501*% 5 
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RWRtfRR 5 Wf R^R I RR%\s ttp^Sf t$#$f RSRM «« tR I 
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4 T 4 t <##s H + ^ 4^444 I 


H 2 o 


jn 7 w 

HCI 

H + 

+ 

Cl' 

h 2 o 

h 2 so 4 

H + 

+ 

hso 4 ' 

h 2 o 

hso 4 

H + 

+ 

so 4 2 " 

h 2 o 

CH3COOH > 

CH 3 COO' 

+ 

H + 

H ,0 

HOOC-COOH 

-OOC - COO' 

+ 

2 H + 

(ch 4 ) % <$1 ^? 





4f, 414^ 44 | 444^ 4^^ f^4C4 8# H 444ft, WlC^, f4^ fsR^T ' 5 #H4 H + ^4 444 4f | 

44f4 4444# 44414*4 f4C4 44* 4# I (41^5414 4ft?®fW[^ (NaOH), #ff*T4f4 4ft?®fW[^ (KOH), 
WR 4 # 4 l 4 (NH 4 OH), 4 *Jf 4 f 44 f 4 [Ca(OH) 2 l l 

44 CnST 44tM4 4(4T 144 (44414? >4444 OH I 

«pfrs, -4444 Wf C# 444 4f4t4l44 e ‘ ' 4t44 4WJ '4l4[C'$H 'S ^1W 444ft 44?. 4l4t 4#C4 

Wf44 (OH - ) '£®t4 444 I 


NaOH 

H 2 0 

— ► Na + 

+ 

OH' 


h 2 o 

4 - 



KOH 


-► K 

+ 

OH 

NH4OH 

h 2 o 

_ ► nh 4 + 

+ 

OH' 

Ca(OH) 2 - 

H 2 U 

— Ca 2 + 

+ 

20H 


W f4| f4| 4M4#4 44f<f, CW- 4Jl4f4¥l4 4t 44, WR4ff44f (NH 3 ), 4K44 W '4l4[t'SH 'Q 

^C&tC'SH *t44ft C#, f4^ 44f <##o OH' fef4 444, ^M4<3 4*144 44f ^4 I 


opr- \g s^-ef 


CaO + 


H 2 0 


- Ca(OH) 2 


NH 3 + 


h 2 o 


> NH4OH 


’W (Alkali) : GstW 44 wtcH osttRi w, W4 wf *ffe4 wit® 4f ^fesTWft® 1 fej fej 
*rtlw 'lit ^4 w f%| w* w ' Irf l ^4 w 1 gt mg^ 1 iw ' liLl 
®tGWC4 WT W 1 ®W Wt Wf ftt*l4 4W4 W<F 1 NaOH, KOH, Ca(OH) 2 , NH4OH 4<Tf 



I Xf h 44 *Tt I ®lt 4fif 4<pfi5 ^(, s 1'S "W 44 I W44 444t Wf 414 (4, ■ J 1<P=1 W4 WW RC'I'S 
4W WW fw W4 44 I Wt4 CuO ^TW fw, W 44 I 

gsw wt wh gt WK ' uk CW^r w vJQj W441 44 W 4 i ®iwwft 4 i 4 Gr, 

Wr 'Q wkw 44# M*f^ wf 44t vt vfQj 441 wtw gw f c 4 g^ gt wr ® H fi K mg ft kWfe fest 
4T44^44 1 tiw gt, wttf ’tffeMtw W4iw 4f4 ’tffet wf 4W 4t 1 

*t$T (t 'Q 'Ji : t£lt>)vb 'Q <lJ<l^,i^ 

C$1W f% WftT WfG44 ^I=T <l)<l^ ftfsx *H^a 514 #fefC4 feft 44? 

4fi> felt 44 >$wrf wHwk ^itf^Twft® 's ®t1tR mw (C\2) Itferf 4fik4 1 Wt4 Wftlwk 

4feSTWftc®4 4fWt S44 4t 5C44 ’Hit 4t Wt4 <34(514 (Lime water) 4fC4 ’iftffe G# WtGW 444tfe 
C4f4ftt 'STTK WGs 4744k Wf 44 I WlW kflt 'Q 44^4414 4ftcSTWltG®4 feft C44> 4t tw W 
4lt4 (Milk of Lime) 4fC4 ojlw ’iftfife, ’ST GTfWTfW 44GT 44 I 

e®Mlt#T^MW ‘HltfefS 4G4 GT 44tffe ^44 4ft WtW#t? 

4%tft®‘ fet4 4G4f 4W 4JkG4ft4l4 ^itcSfeft® [Mg(OH) 2 ] ^ «WH 'S fefWl^ ^olfet ttW 
W 1 (OH) 2 tWfr fsm W ■sm’tfew (Milk of Magnesia) Rtfet *Mm \ 

WT'S ^%fft^ wt^ftHN ^fesTWtfe'S [A 1 (OH)3l 1 

<P e l^ e l ^T J i<ilet(,'® W J l<ft <; l 'HPl^s sftC^ i£|(.^(.<p fe<i i£|p|\!9 WT I t£lc^c<P HT'GTTf 'H^‘° CTHCRt (Wtjt 
MC$.i! ®t*i) o|\sJK*|j^li| 1 (?W- >H J 1<l 5 ?lR<ft 'Hpl^s 'Ht oftW l«p||v|*i It <JC°1 Wf^T I o|\»|(.<l 

■STHWC^ wfe (Scurvy) fet ^ I wlw fef WfC^ CW- ^f m (HC 1 ), 

t<=iRpSR 4 tftm (h 2 S04), tftm (H3PO4), tftm (HNO3), w^lfw tftm 

(HCIO4) felfft 2 (fl 4 C 4 2ft»\s Rtww *!$m C«W feft W ^?f, #PSr tftm 

(Mineral Acids) 4 f=T l 'H^lpTf tt'S'W *R1 1 W’ W 4 Rf W 'HtWTRfW WRJ 4fe<p<i 1 Hftsf 

igft®’ =Tf^TC=T 'fC4fl 'Wfe4 ^fe ^ I 


c$iw 1% wt wNkw f%| w*f b'lt'c^H (^rt4 ch |c® ■hhcm tlk wr gw ot^ti 

w ww >n1tw? wf tksr ftiw w h 2 S 04 1 


cwaat wfa ^fa®- c^sta k w I #? 

4 law c^sta k w \ a*dw, >®iaaf% ^p§rw 3 atca i 

■f3> 5taw www ^i<pPtc<p cw aiatw waata a>ac^ wafaw f*rw awww W% £Wf®?%r 

^law wm i w fw^w watwa cafPta ^a at^ww aci^a a*w aca i caoofi 

Waat cat#ta, RwwtJ 4^Wf aW W^CW Wai fafa aw a# I 4<Ffw CW WatW 
g j~"evb mHu' afast G wnWmg fri i aaw oata aat atca ^Hjlaca <w®ta ww kwl }hM" 

«IW( ( :W<F WatW WP5r3 aW ^ftW I 

watwa frrafwa #aw w?, 1 % ^taw ajaata w#wa i « atawcaa aw$? ca 

mg ' I afwww ^naafa a# \ 5 tcvc atw i catata aaat aw wfwaat aittila ^fa® aiaafa 
awai WWtfaf^WffSf CW- Wtf^a, atfe, alta aW, (Tffa fa^ ^WW twtfa CTOf W 

arf&tfa araata a# wa® atafa^law awa® aa i o®twt to aaa®t wta ca, atafatfe® awa 
^aga awtwta w ca aiatalaw wf <k^» aa caft> wf awatfaw ^la® i 

c®tw f 1w wta www awgar wr awa wai 9 iw#?« 4fa® wsww#a w?, <?# awt 

attcstcwlaa ^la® i 

ata awww w% 2 fcw% ^a# ^awa awt aiafa^faa ^fa® i fofttac'&tas caw ^ aw 
atataaw aa ^aaan, ffwwaa cat^, waw, fawwaw 's ewfefe aw H 2 SO 4 awa® aa i 

(WW ^<pf5 W*f <p\st5f f*fWfjj® 'St faW aW W ^ CWf <P®t>a> H 2 SO 4 t®R <Ka ®ta f®f% <IW I 

B ' U\Z Maa WWW, 'Sag, ®ta®f f*m twtfw W 7 W 1%W HC1 w I 

w<r www, fwwtw c 0 ' vZ , ^(stiwgj~"e\b w® cw cwt wtww « fHtfw ww HNO 3 
w I 

*ffr v io : wfw 'Q wlwu R»|, ’t^ 5 5®fM*l^i 


ww : wtatww wa ^fww R&?it 1 

°K 

ac?rfsf% ^iwf : wtatw, m®, awt wfesicwfw «ra wan, wicaH 1 

a^i% : ^itcai^R a^a w x q i wtataa ^st aw wa 1 wtatacaa w ata 1 iiiaH wtw ®ata faca 
afaw wrca wa aau® ata? 1 <ww afaasa c#s c V'Q? aiwa ww %t, 

ailwa ww w?. wwaUf cawa atw aw n t"Q 1 aaaa ^af watwa (CaC03) atwf aj^stcwtaa 
cata aww aafataata aaawS- « ^ttcpwfaa ^fawa awr fafert ^ai aaiataafa (Watt® « 
aaaa wl^rarft® aa ^ ca aaawt waaf ww <?# 1 ^aa^ aaaa aw caw waat 

aafafaaia <wa%w « arfaa alaw saa cw® aft 1 



«pr- ^IW 'Q Wt 


S><? 

'sn^sr 2jt?r ^R5 gt 1%@rtt ^st^r vsi^oj^i^b- ^jf^r ^5?^ 1 

CaC0 3 + 2HC1 > CaCl 2 + H 2 0 + C0 2 j 

cs\m ^ w, <f*R' 3 ^R's i£rf%c®*r ^tu$f ^rtto C02 wt^t (Tt^twfa <Ftt®r 

mm ^r c$t *m<i om (NaHC0 2 ) 's ffanmr ft fk<r ? 

*ftf*r OTM 'Q fff¥t?T CTtfert^ ®R®t, ’tiff 'Q C0 2 I 

NaHC0 2 + HC1 > NaCl + H 2 0 + C0 2 f 

cs\m wt^ o#tc^ -m\<t ctmuo 0 =^ *pt ?t wm ft ^ Tot i osmcw ^t ff 

fff?rt 'St ffr®M c=r*t 1 

■^iw : 

°s 

2 K¥ts?% ^twt : s ft'g %>IW ' i \i ^V5t (Zn), « w UW U j "\ft U, aS^GfBvB*!, 

‘flTttSfK I 

*Nf : ifiTt( 2 fR ^rts 1 dS^GfDtBM* 9 )%rfef ’ttwt ^ 1 ^ fftM ' ’ i \i 

^sr cBfnsSw w<jf ( 5 U 5 Tit's 1 e^terf ■fflCTsr fk^ If? ^ w uvif U j "w u ^#0- c 5 ^ 
fiStSw* wi?r ^iwt tsm Tit's 1 ?iTtOTsr ^Tfff fkw ff ? 

' ' i V 'S ^tfcstc^tlw 4fk^<t ^tkstUSFT ^if>i I ^Cgtw-t ^tjm ffsif 

T 5 t *ffN>t (^p?fcvs ^ I dJ^GfDSwil ^p*t 'Spf'$ fwf*Htt *fC^ Oi*f ft ^TCS'? ’M ’’M 

'f?°1C®.? %tH^ T5tf | if# ^C^l(,«r«i ^|v5t T5RT ^llPi^T k I 

Zn + 2HC1 > ZnCl 2 + H 2 1 

«S 

■^Iw : w<t ts^ nffk ft*rtc®r ft Tst m 1 
*. 

2jc5rt^%^t^ e t : w, ^ritf, fam, ^swM, f uPy v 1 

Tf# : <t £fTsr <#sn®t (t%^ fftt't's wf enters *rtt?r) w ffisBr ^rt's 1 fw 80 sjm ’tiff A f \ A ft 
<?iM w 1 ^frswtwt *tra tf^st ' uk ter 1 ’tiff <?n*T wrt tewt ffrte cphos c t/’Q? 

tf^H T5iw^ e#r w hvt”Q wt<r twt^ ^R?rf&t f 5 ^ *#<r tjctst i jw ^rrff cm^t 

^mrr w ^ -5^11 ff@?5rpg- ^n^ff^rrsT ^rfcstwrfTs- ^?r 1 R&nisi 

<p' 5 c '8 sttw 1 

«A, 

CaO + H 2 0 ► Ca(OH) 2 + 








44 $f : w 44 4 #sr 4 M 4 l 4 ^Rl 44 T 44 !^m i 

<*\ 

jjjcjrfst^^t^r : ipr, 4#, 4l4f4^44 4l4w, R 414 , 4l4R#4t4 4t4w, 4t'5iRr, f^fBr, §414 \ 

4*4^ : 'SR^st bt,*H?i ,!> ttf^r t'sR 44 i c# R^lw io fstRrRfSH W44 4tf4 •rf'Q i ^414 f&sfBt Rk,<i 414 

RfB^rpr 444 1 st£4 wj ’fiRc^s wf'Q i 146414 444 s®t 4 4?, 414 c4t4 %r 4(4 c44 R»? %f, fW \stt i ‘flt's 

2f5#ps 4(41 K44 4# 4446 4i4#t4 ’mrsf i 4414 ^iwt 4 mRp 6R4 4l4w §414 fer A f i M' \ <414454 

■*\ 

s 4i§t Rr fer 4t§t Tit's i 14644 4514$? R<mm<i g4C4 <44 44 4t?s4 44wsr *|R^t 44 i 'flT^ 
M '\ Avt’i H2SO2 <414 454FS 4145 44?. 146414 444 w i ®l 4 t 4 4 fN 4 wi 445 44 tt 4 < 44 t 4 146414 
45i4tW4 4?, 9|R<|\or| n|”Q 41 1 

c<h R 164 I 4 4n4t$?4 4 ?, ’fRwr n $"Q ^rt? 

4444 ^rt 5t44 4if4cs srm 441414414 <4i4^fo H2SO4 44 4tc4 f^fett 44^4 

4lNf5T?mr 4141^6 'S 4lf4 ^4% 4*^4 I W %4 %/3 Ca(OH)2 44 9 #STf c f 4^s «tK4 44X 
444 44 Ca(OH)2, H2SO4 44 4tc4 J Rfert (^T ^44 f^f^srpT 44 «ri4 

4441 1 


Ca(OH) 2 + H 2 S0 4 * CaS0 4 + 2H 2 0 

^4144 4 l 4 § 444 4 # 

44 K 4 4 TN%t 4 41 ^ 4 ^ wt 44 # 444 I 413 C 4 Wt 44 t 44 Cs 4 # 4444 'S 414454 14&414 

^44^ g j~ 441# (4#^5T) ^441 444 I 


Ta^'S 4444 'S 4 Pi«s<l 14 & 4 T 4 ^ 44 ^ 444 C 444 (•T'STTt 4 t 4 : 

«S 


4444 


4pl^5 


444 


4tf4 

NaOH 

+ 

HC1 

► 

NaCl 

+ 

h 2 o 

KOH 

+ 

hno 3 

► 

kno 3 

+ 

h 2 o 

2NH 4 OH 

+ 

HoS0 1 

► 

(NH 4 )2S0 4 

+ 

2H 2 0 

3Ca(OH) 2 

+ 

2H 3 P0 4 

'— , . 1 — , 

>• 

Ca 3 (P04) 2 

+ 

3H 2 0 

W 1544M C4 4434 'S <X|PTC®4 14t44tC^ 444 W1^ 44 44 

Wij T4t44f4 ’ 

4IWT'S 444 44T 

414 1 (444- 4t4 'Q 4t44§4 W R&<lf4 444 44 1 





Mg 

+ 

2HC1 

> 

MgCl 2 

+ 

H 2 

Zn 

+ 

PbS0 4 

> 

ZnS0 4 

+ 

h 2 

Na 

+ 

2HC1 

► 

NaCl 

+ 

h 2 



'FtFF ® FFF 




fstifIf fpcfkfi^f w (ft ffF) ^Ifusf fF&Fl Tito's fff wf fif i 

Na 2 C 03 + 2HC1 > 2NaCl + H 2 0 + C0 2 

^ ii-ys : '5f*^ 'Q ®r^ c f '*f J T(^^ c f 

fFf : FtfF® rifif wt^ ftjtc'f f®TSFiF <R fIff'sh ff % Ft cfri i 

jjjcjrfst^^twf : twiF, fi®#, ffF, FtfF, fif ® %r fF^FtF f^Fst, fiPfSt i 

F*«# : ^f# fFFRF (to fviPiRi'Bm fer ®RR io-io- sfR RIFIF wt <FR fr i Fi®ifF fer ®tFRRF 

fi®i Ft'S i ^fif fb^itjf ftor sfstw *fl®i Rh>ff Rffisf 'q frf fif Rh>ff fiff FFF-FifFF fsrjfFf ®Ft® i 

fF^FtF FRfcSrF K°s f% FfFFtn ^CFt? Ft, FJFt Ft I CFR^tFlFt? 

<fiff ^rf ^ricf rfsti ^If® Ft ~w\&$ (Ft i ^If® fi<kf %r fFSFpr fh fff ^iw fifsff fif 
fF^FtF %r ^$t i FtfFt® wips; ffF ft 4<i# fFFRRF 5 FFfsf i Ft <xi1f®, Ft fpff i ®tt rfri f^rPt 

<FFt®TF F° FfFF^F FF Ft l RtFtF FFC4F FC®t WR FF4 F|^ FfFf fFFT'fF FFPf W?fR 4FI fFSFtF 
FFFRRtF F° FfFF®F RR Ft l 

fF:Jf: FRF® FRF® fFC*lF FFFlR [CFFF- tjFF] FtfFC® ifrfF® Ft FPFF FlFFR RfCF | ®FF f^CF 5 ^ 
FFPf FCF'S FtfF fFSFPT FFFUSrF F° FfFFaF FRI® FtCF I 

FlW : FF ® FFfifF fFFlF tfifi 'Q 'SR-® FFFF 5 RFtgFRP (RRt I 

Stull'S!^?! '^tFF't : 1 5fFt, FlFtF fFFIF ® F^F ^W5t FCFF FMf®, CF^fF FtFtFfFF FM, FlFtF tafiR fit, 
4t RRFR %?, fFFIF (®fi>), F|®lfF, FtfF, FFCFF FlFlF Ft FlRFF |Ft, t^TF FtFSf, FRF, FfflW FFF, 
FRF IF, feFFtF, W Ft, JCFF FlfF, FlFlF FlfF, FIFIF CFRt, (FtfwlF Fl%SWlt®, Fl%Sl^lfFF 
FP&F F®, 1F1F I 

F*«# : tFF F|Ff FFF IJF « FFfe ^FtFlF F?2tF FF I FMFRtIF ^F ^Flt tFFRF >aF ^Flt WT 
FtFfe Ft FF%F ^FtFlF fer RFs FfetF FF F# fef <[FFF FlFlF Ft JFlF ^tK Ft'S I F# gtF 'oJFF 
FFT, ^Rt FF I t¥5m FtFSf feF FtFtFt FMFRKF C%F Sff^o fFFlF t%F f®^ FRFT FR I (FtF 

frft fff fffif R<iF ®t frftf FRf f®tcF FF i ^FtF u>4Jf5S<i Iff ^'cf ^itf cfrf ff, rff FtfF, 
tF Ft, feFFtF, FlFlF FtfF, FlFlF (FRt, HC1, NaOH Ft® ® CFFfk® ^t fer Ft FRF fcF FF l 4FIF 
^<pf5 tFFlF PiCF §FIF lt(.F FF FfFFRR gjl^oflS (FIF FFF FstWRRTF FftFF® I tFFRFF FTO CFRFt 

FfFF®F CFFIR C \Z’Q? (FtF CFlF gCFTF CFM f 4 FH ® CFtF CFtF CFRF %T ^(.FC^ ®t FF tsft FFF IfcF 
FR I iflt W (RCF (RlFFl FFRR FIFRF RstF FF# ^PpiR <q «t|?# ^H%r | 

iflRR £|f®ft Mf fe?r F° FfFFRF W feF FR I ^FlF FFT fef FtF ® %T fF&FlF FFFSf fel CFF 
RStFBF# ^tFWlF CFt i # 1 FtF#F I iflFt FFFFFFSFe"' 'flFt FFF f 4 FlFF FFF I 




-wmg'i *w«f ■'itfcs ^iw with w ssm ^rf ^f-^t i 

- opr-%T RC*lh(,4 =TH I ^5T I 

- *rf\54 's ^csrwt^mgft i ^Tw =rf=r Ri^iih(,<p i 

- ^it CTt mg ' I 1 Tw’^rm’tif^o ' U l ^?ri ^l^rgft c^st^w^ri 

■ vb t' £>K ng ft Rested ^4 ^nwr c^rf 4^# e ‘ 1 i 

- *rc°r ^rt wt-'Q ^t?R^ -wf i 

- 1%^?rr?r <#t ^ <fi#t Mt ^ i 

- ^Ipic^s-fl *ftW R&ilt^T 'S ^^calc«r*i ^tJPT ^ I 

°K 


^) G wnWmg ft ’nftFo 

*0 ^ wf ^lw ^rM i 

sf) ^RT i 

^) 's i 

<f) 'G ^r *tN<fj #t? 

^f) DCH<1 ’Ttl^o ^tJl^T 5l=1*if ^5TT=T ^<K,H<1 ^Tt^Tlilf'W ’ifsM^H <ict» \5| 

' °*\ 

<m i 

^) 1%^ <#T 'G oR=t 1% fir^TRr <R ’tfa<'sH <K<[? &3C<f<l ^T*fW Tit'S I 

®) <M(,\S <pf? 


i. (SSR ^fm «rrc^? 

l£|plfi5<P iflPl^J 
*t. 4fe- 


*r. 'oi4(fl%4 
^r. 


4*4 44W 3 444 


l. (444 4ml 414? 
HNO3 

4. H2S04 


4. CH3C00H 


4. hci 


ft CD* 4l44f5 4^5 <44X « 3 8 4W ^a?r 1 tt'8 

Wlf#T ^<pft*i f®f®^ 'S 4j#,al(4£lft<P ^PlWs* ft&ilf v|t»|c®ir I 

o. ft& 4 if#^ #14^ #4 

i. 444 

ii. 444 

iii. 4lftr 

ft con wHiU j iR> 4 5 ? 

44 i 3 ii 4. i 3 iii 

4. ii 3 iii 4. i, ii 3 iii 

8 . 44 <o#;p 4 W f ?#4 wNffo ftfeit 4 # 44 # #44^ 114? 

44 H2 4. 02 


4. CO2 


4. H2CO3 



i. 444H fcs^ 414T4 C«fC^ 41*4 444“ l #4%. ^®14 (4(# 2dnt 4141 14 I ®1W1£44 4441 C444 Wt4 



fw l 
44 =144#? 

4. fm oti^st tele's # 4444? 

4. Wt4 # #44 413414 44l4“f f#44 444 wfw I 

4. ^ifte #|f4^ ^ftfc'fD Ml 13414 #4l4t4f# (444 44174 C4ftt 444 (44? t#?|44 4*4 I 

1. 44141 4144 41441 41441 414 414 1 ft>ft ^<pft*i i5<pft 41C4 44 414M4 | f#g4 5 4 44 44 s 

44' W, 4l4lt oI444> 444 144 C441 I f#4 Wf43 44 4®H, 4® (7144 44 (43414 444 Tp4 #444 

ftrg 1 ^ 4v5l4 41ft# C4H1 144 C*H I 
4 *. 444 #? 

4. |C44 4lftr (4H1 413414 4144 # l 

4. 44141 414C44 4lC3f t#SffC4l C4Nf#T (7144 44#4 4J14J1 44 I 

°4 

4. ##4^#44^i4(^4#444 3 4 5 l4^^4 44^£M444^ftl 1 Jl44 4^4l 

2(4Wt : 4M4t%4 <K^» 414144^4 *H44 3 444*14 #%44 Mt 4*44 ^4^144 4*4 I 


^ftc*rt 


RtMR 4R ^"Q RRIR <R(/R RR ^'Q RMR ##«RR WMf^o RpR RtRR RiRRvoR 4R Rl%*RRR 1%^ sf 
(RRtRR i RjRt wicrir ^f^RR^t i wrr writ £r#r ^1<kr rsrIt^s rrrir jjfo-’i'SK 1 ^ fafejj rt>R, 
cY'Cto'jJi'asIM 4R° V 4R 2RRR fRRRR RRfiNRtR r^tIcrr RRR rMrs rr i 4W RjRfR*j# v rrrr 



• (RRfRR ^l<i(,*i R°*ifi5\i> 2fl%RRRRR *i^R^Rt fsm <k?i RJMJt <pfic^> RtR i 


• c Y'CM'oj'ailW eifovRR RJWt rrfo rirr i 

• RRfSRJlR R#TRRR RtW RJMJt RRFo R|RR I 

• RTRfRSFit?, RRRR RRr RTfRJt RRRvo R1RR I 

• 'BRRlR RRt RJMJt RRI^o R|RR I 

• RJRRRt 4RI C5RRR R|-#R WTt Ws R1RR I 

°K 

• WWW (RRfRR #«RR fRf^R <R#tR RRRtR RRRR ^R=#J Ws R[RR I 

*nfr > i^Ti^gjf^wr 

^ofsT f% R^RRt (RRRT RRTRR WRMTR RRRR Rtfer (RRtR fRS5?R RfR (RRTR C5#f RRRR? RtR (RW RRRtR 
gfoRRRM rrr cs\m f% 4 <rR A ' uo 2[%fRR orrr? 4t aFsR^t f% e<FRRt rrrir Mr cs\m 
2|MrR f^R? 4lStC<F RtRR C#T RlRRt RRR (RR RRFs RlR? rft rcri R'Q rrir I 4R *tm\!*\ 

wR^rt^ ^r rrj Ircr rrt rr, crrr rr R°*f si^*f>Ri'o rr rM?; 2jr®«f>I®i'ffl gFiR^fD i£iWf wiru 
(RRt RtR l ^®tRCR WRRt R*R 4R R'Q RftJR (RtR RR R’Q RtWT RR (MR R*R 4R RfRRR R ? RRt 
wtwf 4RtR ma utK ®e ' I w/v Z whr i rcr strttr c$m fRtBR rr# rcr rN3 i 


WM 


ioi 


: WWH 

Stall's^ n $*lWt : ‘flfejf tfPiq, <jsl(,M ‘ 5 HC^T ’fife I 
ofe#: i£l^#^lC 5 ??t(CT' 5/8 W*t c¥-@F£?r’tfeK '3 I 4 <fe<RF® < fefW 
^ <Ffe (?ifw<p fes w 1 '! ^ fe> <fiw <ra ’tfe<r few ^*ti?r few 

°S °'s 

WICW W*fef (SWT (TKlCQ ? 

wfe ’ffesr wj (Mfe^few ’ffem w i cww ’iw¥ c t 5 fs 
<?K i wwf wife <swi e 1 c«iw wsn sffwfeiw wr w^rnw cfkk 
9 fWI^ «5WT ^ e' 1 tK OKtw *|fe I ^sfe fewt (Mfe^few ’ifesr w 

°K 

'*nc&T, C5#f Wl’lfeTf Wf^w 4fi> GsCWf (Mc^ WT W^M| fife ii.i : kwtrt gfewr 


%’itw sstwftfe cros <#fe few c 5 #^ few wk c^ wm etfenferw w wkkw csik 

i <n<i c fce ®qfe ^ ^'Q w*ipi ’life c?i^ wit ^'Q wips cwfew cfeK i tj^fe fej wwr 

WfeTf ^ffe ^fet; W=T (^fe 5W® ’SfeST fefepfew fewt (KtWt Ofefe I fe^ CfeWl (?KCs (PfeT 
’ife?' W=T OW 5 ! Cfe^ WT W ^PQ | W <3|C^» feRffe (TT'STJt feTI W WM '^Tfe ^'Q feSTK (SfC^ WIT 
^"Q W*fRK 2pfe SW WK ^fe 'Sfe ’ffe’RW fw ’tfefefe SW 1 WC^Tfe lf*fe ^ fw ’fewfet; w^w 
efewr i ig^fe fefe^ ^"Q ■sfMCT wc=n w=t (s^nn wt fe^ wit w*fRK sjcsitw feK fefe^ ^fe w^ikw 

Wifely W fw ’fewfe SW 1 igsftCT 1gsfj*|j (?T =TWW WM W^JR C«W> fejf WIT ^"Q WWT 
fe'STfe^W W ’tfe’fCW (^TlfeiW’fe^WT^fe l 

*rfr $, 'Q « : ^ric®rl?r 2iF» j i'si(.''t^ feiR 



WfeTfe lf*fe 2|fe J 1<K, < fe ^T^RI fe?W^tpTf (W7T 5M I 2f«lfe^ ’iffefe fe'G I 


■^Iw : ^sfe ^IW wfefe gfe»i<i c f 
g|c?ffet%r'^R 5 ?f c t : wNfer, ^ 1 d^=i<p, c^fe i 

*N% : sfsrwt cwfe" wfsfecn fe's i 

fefe (?R 7 g 5 few 

WNllWs w 1 >i|^fe ?fel3T fe'S ^ i£l^fe 

W’lfew lf*J AB W^ I (fefegfe (t (TT.fe ' KZ i AB (S^fe 
^ P ^ Q fe^Jjfe t$$] feJT tfefetW <TM I ^I^Rfe 
fm\ ^ f^R <?r sfe® 1 w <mc^ 

TjlfefeF (^Hfe C 5 #f W (fftw fefe*Ht anriw^) 

^Ib'W^ W'fe R ^ s fe^ Wf^'S Tjcfe fe^T ^fesfetw IK W ^1 t)W= 1 'C<P <1 W ffe¥ 
P, Q, R « S =n%K Wfc^ ^C®T W 7 T ^ I R S fe^ 1 jfe fBfew ■felfe ^fep=W 

5 #c?r cd ^nfe fer i ’imfer bc ifer, fe^ra mm" ^ nn" wfe i tfei ffen wmw 

(Sfe ABN, C^f c f CBN" fe 5 ^ C^TK DCM" fef%W WT *m I 



fen wtCTHsfew'T 





^acaa aas# aaa crnat aacarn «« am? ^aaa 
mm afar ataaa ataia (ait) cm aa ataaa (ant) 
sm aam i <mteat^ csnm rnt nt'Q mm 
cana i 3%n<ra cana r mm a® <m '5ff p f\o»r <ana i 
'S fat^ (mt c aata I ‘^1^C 5 1 CNSt^t a>f f*m 

ata : 

□ mm? af% aaa ^tnan ataja cm aa ^ 



ffeg ii.o : 


am aaa ^aa 4fi> #ra fm m aica i 4t ca^a atamr cata smaa cata maan a® aa i 


□ mcataafar aaca 4<Ff& wr cm (cw ait) mr atm (ata) afcafa^ aa m ^ ^at 
atmr (ait) fa*fa aca ma®a <ana 's fa#® cata aata at i 


□ wiaf^s #tr, af^afta afar 4 a?. wiamr R^c^ at alma fma m oif©^ oifes-re 4 at aaaca area 1 
4 tacaa afanf&a ana mtaa affan cm (Prat cm ca, mm afar aaa aa am cm ataat 
aim am aca ^aa 4ft 4 fs=ia cm ' fi aca ata 1 4 t caara maw cata afwaa cata man catt 
aa 1 amtfa mm afar aaa m%aa aataa mafw aa ma maw tana, afwraa tana <3 fa*fa 
caicaa aia kb-" ^ra 1 4 t , 4 wi mafw af*iia 1 wafaaw aaat 1 


*tfr 8 'Q (t : sjfwwfa Ti-^a sjc?rl ? t 


cm at 4aafatw acaafU caa^a afwacaa ev I e amt cam area 1 

(i) 44 ft catwr atfka' ana aca atfaca f§aa caca matca atfaa 
fm atfk maf^ caw caatca 1 aacawt aca cat atf§# catt at ^aca mr 
atc"Q aca tea ac"Q? mma afoaacaa act 4W a^'Q 1 fsat mjttca 4ttca 
aa atarca atfa cm mat afwrfw aca amt atm cmrta cm afwft® 
ac”Q 1 ttftfSa faa1w« ^vC*fa af^fi> la^ ^aca ma 1 asca atf^4 
atfaa^t ^aca m ^a asca^fat am ma m cafst mta 1 



fea ii.8 : mala stfeasia 


(^) aas 1^ >51caa aa at fwtatl^a a# at's 1 aaaa an at atl^ps 4a# ^t4ta 
^gtatai ^aacmaiacstm^aamaaMcaa^astl^atcamat's 1 
mta rna laamaca %a %a aa at atcia a# taapa aa 1 #f ma ^a° C4a 
m^tamataca? aacama aaa cam A vT I AvTI ^fa ^glf&c^ cam 
area 1 af^aaaaa aaa a*®a acacs. 1 af^aaaaa aaa mat aa 
atara atfa cm mat ataia ata^» catata cm af^afw a'sata asfa aaata 
mm af^faa cam afQ 1 



I &5 : alcaa eif^a-acaa w 

■m - ^mtcag- afam 




iO'S 


(o) aft fa 4*4*43 4T^ f*4t4 <k^? 4t4t44a <#rca 4 w(44i4 aftfi? C44t 
^rtrr a(t44r fa ^ w(44t4 4R4? csrftSt at? at44t 4 wtwf 
cafft ^ 441 at4 A e v I e stfaf# i £tfaa?a at^ 4R4 aTR^ai? ' |i 44?. 
4ak4 i afa afa cc^St faca at^ ataca #3 ar^ea ^fika ataua asa aiaa 

°K 


4 ? 



f44 'S ' ft 


fta iia : «ma<r taft^m wr 


(8) afa Rmk 44t4H C4 444 ak atfaca afaa 414 i aa 4R4 ca4t4 44(4 a"Q 4tfa4 ^r 4(44 
^nctJ-a Piftft (4M4 ca4t 414 i wi^r^t ^itw (44Rar ca4f '®rr?r ^fi? atia aa (K4 ^af? Ret? i aca 

* °K 

^•fc^ <prta at caa aa 414 i 4aa ak# aa^ ca4£a 4Ra cai4tt44 ca^ 4fa ca^atf&ya ffc44 
4Rar 4#as c^5t ffta eastta faa ata i ^anaa k’Q afaca faa4 at44 « fcrara a^a <fi^ aw 
44 i 44 g j~Z atcaa £tf#i4R44 ^ak i 


<Tf& 'b 'S s : araFsfH £|fk<p«'M 'Q (iptf% 


attata 41% 44a aa a"Q ataa caa 4 Raa( k’Q ataca epaa 4Ra aaa alaafta 4f% ataaa faajca 
^fk>a oiRjsiy caa* i^a a^ ^rfrr i w effaaaa ^cf oftaaa' eat^ <k 4 aa 44 i ^aRa wiaaa' 
'srt^ a^r*r ^nsr^o ^rtc^ i N 

fa$ ^ fafa^ ^ atarcaa wai ataaa’ caR44 c^tc^rt 44 # 

4R44 war (4 cwu$ wnt Js>o° aa) etfaaaa C4R44 aK 
cs>o° 44 a# stfaaka k%liJ f#aa a=r k=t 

WfPT I ^ (7¥Ua ifl 1 Wf’faJT (3n<^ « 3^# ^ ^ \ 
i£|tf?r Wf*faJT (^rR:^ 3JK ^T”^' eaRRR^ (KT?T ck*f 

a^T #R ^? 2(fa3Tf=t CaRT^ 3JH CST Wfa cDO° i£|^ ck*f 

■^T\*j ITf ? 

fsaf ii.s : '3|'8j'sH e t £)Rs?ps 1 H « C^t«f 



^ffkn (R^Tf ^ C^RRa aRMa <rf% 2ffa3#a *Tf ^ fesli a=T G?R^ -5Tfs^T 
gfa*pR[a WtW I kCaW^T 2lla^=1'4 4tW 2lfa4=1'H ^M^ e t 

2)fa4®1'W$l f%5TR3TR3T ^?R I 4^TC4 C YdWsfM gfaWT Wf ^?T I apffc W 'STfs^ (^4 aR^tlaa 
a^f4 ^rfwia feaii ae=r gfa4=i'«'<i Rr^wt^R^- ma u^Osffa^fka 4C4 w 

■srtwklw wptw i 


f53f aq3TR^ PO aH%a #114 W4T 41^44 (4M C^tU^ C5C4 C?f&, 4t4 2|1a>fRa #J OP" I 
QO aH%4 #J1^4 aHT Wppa4 (41^ 41^ I 4t4 £tfa^#a #H ^4t QO" #ff ^4^ 

feo4 a=T 44144 £ffa>fl4a 4C44 afa^^f 4t <: t S>o° | RO 4f*t1^4 WV aR4a4 4t e t 44^ 4t c f4 
CK4 45 l ^4RR4 C ¥®»l'of'3lM Sjfa'V 1 ^ 4C44 OR" 4^ 3fa4#a 4l% I 


^44 #f 4C4T ^ 4RT4 41444 2(fa4444 4fsf4I 4(4(4? 4(4(44 £(fa4444 444 C44T 4(4 WR4t4 4| 

°*\ 

kj af^r 2 |fa 4 l 4 a 44; ia^ «|aial)4 £|la4=1'C44 C4RR4 C44t 4(4 44RR4 mg ' i WRT44 4f*J 2 ffa 4 #ia 44 I 


'oroj'alM m® 


i) wtmta ^f*Jr caaaataf aa cam amaa atmm amata ? m aci? i 

^) aa maim rntmsa mta rnamt; 4a mam ■'jfBa mMB caamta c®ca am am aca i 

V : 'SPlf^Jl^T ^§3l*T 

maRaalm aa^ata amt 4a# *ja af aaa^> i 4R apaaa ama mmt faarn 4a° amita i mtmtm af*tm 
a^caa aamt 4# <K^» aa I mtmtm af^ 4^ aa^®ia mai gma aaa ^®ga 4a Caatm ga ?< R c ^© 
WsJWfH gfMma #(.'0 aim I 4^ £(ferf b'K.'o atm Wtmtm af*J ^Ibvs^ maa £ftW Ma OT at ^QUt 
< #3 I matam® m^ffa maatataa f'o'oca* mtcaf mm (caaa ata 533 *#, Cama Caata 'Sfaj) Ca mtmtm a=# 
aiaata mca 4ft> 4aMQ mafN#T a#atcaa wca af^® i 4W mafNjm a#ata aiaatcaa mtcaa# 
cm4 amt dMa#&P'cmaaa i 4a® rn#aam a#ata aiaata aarta w 4mt mca mcaagmt 
cgaa amt am i m?ca^® w ^at am at ma 4a *t% gtm ata at i 

mtaRa^aim 

catcat cama catam ' i~JZ j mm tamat e‘‘ JK ' ’ vc b a*ca cama maa am cam e' 1 vl/J}K Mm 
e " ‘ vtli 4a# cmwt, faalm® 's Aev I e taa cam ata i 4*ta 4t Pra C5tma a® a am aR® ma cmma 
ftma caams ®® am aca 4a° faafBms a^s camca i Pp^ faa cstma PM fm^ja cma aam aP® am 
catPramta'uo camataati 

g®at° faa aaa cmaa PrM faat ’rnfta " uo 
a*fcaa Pra#®a aatr^ gp® aa ®mR>; m mPr 
cstca aacma ' uo earn ata i aaa cm mg " I 
cam ate"' cma mrnaaa cam am at ®t ' uo 
'Q m® aata cama mar aa cataaa RZ j 
ma araata amt aa i c§>ca mtam 
if) 1 !; S'sa camm faaw aaa at aM aaa at 
aaa mjftam aw am i am aa tafa 
faaaa at'sat ata at i 

faaaaa aatm®ta c^taat ^ aacaa artafaaa^ 
ftta caarn ata i fc ii.v : aitaPai^?. am 

^ 'Q io: Tfmvf (Human eye) 

cstamtmma cA Bw' tqi mafvsa i c®ta faca ataat cMf i maa ama aaaaatfa ^fa cmata aatcaata amt i 
l^ataaa^Pmalamaamcamcmacam i aata^m^|mtaaMPmca«atamt (ffea iyti> ) i 



Wtt=Tt 


io£ 


(<F) 'RfwfiRR> (Eye-ball) : (HcRR CRTtR ’tRft'M RR CRMRRR r^cRMR R£R I R£R> W 

CRtttRR W RR# %T[R RTrIR'CR RRtTRt RtR I 


(R) Cfowr (Sclera) : Rtf #RMKCR*R RtfRRR RTRT, RW <3 RR ^ra"Q wiRRRtRTRiR i R# 

RR^ (StT?RR Wlffc I^R RTtR I 


(R) R#Rf (Cornea), : (?5f'5R®I=TR RTRCTR ^°RCR> R#tf RTRT I 
(?^5R«R1R Rt ^*1 ^"Q RR?, ’tRTHl oRR 'RFW <fl%RR f?fCRs 
orfR<p\s<i ^s=T I 

(R) (JFtREW Rt (Choroid) : Rft RRM ROSR RR> fR#T- 

RtRt Rl^s CfaWRR few RttRR A \TQ V bfRTRtR I Rt RRTRTt RESR 
'SfRT C&ttRR fo'aCR RfR# WlMRRR RfoRMH RR Rt I 


55 ff|g 7 f <?g«w=i 



fts ii.s> : WsrafH R^R 


(®) RTIrIrr (Iris) : Rft R#RfR f5><P 1 R^(,r R<if>"M R<|# 'St^'Q “Rtf l “Rtf# ^RK 'S (MIrRcRCR Rfsjj 
RT3SR ft=T, RTR, RTRtfsr, RtCRt tw# RCR RTCR> 1 

(5) rR Rt «1R1 R3i (Pupil) : Rft R#RtR (R^stR RtSTTCRf 5 ) R^ RR# CRHtRRR %RR I 

Rt°RlRf*fR R°c<p|b«i 'Q SpTTRTTR "®TRT RWR WTRRR 'RfRRf^a RR I 


(^) '5'Q®i <?PT (Crystalline Convex lens) : Rft R#iifR f^TRCR R<if>-M ostRir RTfR RRR ^"Q 

RRtl^f Mr RR# CRR I 


(W) «|f¥#Rt alN (Retina) : Rft (RHCR5R f RRCR RrRRvc RR# C I ' "Q CRHlfR WltfRtRSflfT RRf | (3#RTR 
^RR WfCRt RWT *t RR^ RRRR t'C'S'SHT ^ RR RR? g W -f®< R*ftRR A b f t WIRIR I 

(Rt) Wl^RlR Ir.'SrIR 'Q R>la?iiR Ir'S^Ir (Aqueous hummour and vitreous humour) : ORR 'S 

R#RtR RRJRft >RR RR> RR51R R"Q W%T RRtC«f 'Sf^ RtCR» I RtR* RRt RR Wf^RtR fttRlR I CRR 'S C#RlR 
RRJR# ^5RJ*f 4R* RRtR OSffR Wf#R RRt«f C I i£TCR» RRT RR f^RtR fl^RtR I 


'5f1(. <s l i < P-feaRtf)‘ RsjICRRt (Photographic Camera) 

Rt Rtw wfwt^s e ' ' i 1 m crcrr rirkrt wfCRt^ 

fratgt^RlC^R ^RR 5JR*R R5RI RR I Rt R^tRCR Rlit 
fSRttf) RRfCRRt WtR RRfCRRt RtCR RlRf^s I RJtCRRtR 

RCRT : (i) RJtCWf RtW (R) RRfCWf (3R (o) Rf RT ^TRtgnR 

(8) RltfR (£) Rtfl (^j) WR^TtRfRfl£fffr (Rt (S) "j VB W| 

I^Rt (Action) : CRtCRT e ' ' i RRtt C^lRtR C & 6^JtCRRtR RRT 
R5TC5R RRtit RfRCR ^SlftCR j 1 "e ' ' PQ RR fe RCR RltfR 
^$RT CR'QRt RR I ^®§RR RRfcRRt RKWR Mti R^TCR Rtfer 
RRR ’RR^RtR RtRt RR Rtl^fi R^ie ' ' i 



Its ii.io : WMS#SRfff ^TtWSH 


stftorg pq tor tog to® pr i ®tgttoig ^rr^K^n 2 [egmge®t tort wf pr i gggg ggt 

^K5¥ *fgt gtot gf&tg ^ Wf Pt ggt, ^ ^tPr Wlrto ftojtft C*to5. ®lt® ggpTf Pf | gsfg ^lte®sf 
irtwf gtor to gfto <3 ®tgttoig ggj to gg# i^rto ggg gto tort<F toeftft etot tog 
wtegtg- tof®® ^e® tor ^tto 5 ^ ^r^t^ri 4t aftotoF g wtMg gt tortg mu u t 
(exposure) gt^T l gt WMf®® Wlegleg Wtegfg toffftt (?t£5g etoj SgP gigliifag 5 toft gei> i gtgfg 
to^ ir ^ ^ ^ to to gf'Sgt Pt gg?, toftg totflff etittop to <gg 
to etogto (developer) gto gg> £fggg gtgtgto ggeg ^tot gWt gg i etog eg to tor®tg 
toflt^eg (Jtoggfg fgsffgq (reduction) 2(torfg C^T^U gtof® ggg I ggge 1 i (7f ^*1 W topi, 
ettfto (7ft ^vC*f ®® g^fT W5Tt Pt ggt, ®® cgf*f gtot (THtg l WPTfg ®l3®t 'S 'SGg|lM<p|(,gg tog ggfg 
'Segg ‘‘Ige^g ®tg®gj R'»'si ggg i g^g c^l o fo c<p ’flat's *pt gite^t (Sodium thiosulphate) •TtW Jjgeg 
\feg|t*d gg I g£® C*[fl5g eg eg 'SfsjPf WtMg *fC® gf (7ft '5fSJ*|g ftosfg toftt® tot gfg I toto 
gtogg gtfg gtgt cgtft ^pr (TRt gg i g®teg cgt5 tore 1 i gg>ft Itotlt® to gtegt gfg i 

to#® ge® 2 t^s to tots “toto gig® g>gtg wgr togtosg fto fto®tg gjMit® sgto eprg egwt 
totsiPM tow ^tm to ggegg wgr tottosg tog wteto ma u t g^gi® gg i ggggc&i§ tot 
giteto gto tottoM gm ^tor gtomg gttos gpr gfeto gi?r i 


^Jlcg<f1?r ^gW "sfl 1 ^ ®®Ht 


^) gr® g^# ^ wprf^ gcto’ gtt^ 
1®®^ fw ggtgt i%® i gtot 'SFh 
ggpfit^ f»vo<q gfg% wi(,gi(,<p<i gfto^pr^rt i 

^) ggpram totCM ^tKPfT (Tfw g(«r eg t^prf 
gtog 'SFh c*fM iHt gtg i 

®) ^igt^tegg to 5 ^ *w e^ g® ggrg 
gf®R^ gtorg 2tonw% tortg^ 

ggfewtg gto g^i® cg'STft pi i 

8) ctog ggd^fgtotTjgto ' hZ jtos' i 

a) gto totot cgt^fg ^rftor g^ie"' i 
gf®to£t^g wfgm i 

®) tort<F tost# ett^ ^roe'' i 
ev I e, 'Q tot gf®to (Tpgt pn 


i) ctog ^sttogtgwg ^ gtftg <pg totter 
2fe®tog gjfg tort gg^ i gt gtftag wgr 
to*fg 1®®g wPTtegg gftoggprgt i 

*) tofg gt®tg toegj (tog eg e^prr 

gtog'Sfgj cgKfgNtgtg i 

®) wtgf®® wi eg I egg ®lg®t Oto g^ftog f%g 

g^g tort wtgfg^tg#® ® gto® ^eg gf®to 

®s 

gtog ^Fh 2prr$f% tott^ gto g^ge® egg i 

8 ) (totg cgggpT ' hz j gg tof g^ cgf*r 

gtotg gtton gtotogsgigig i 

(?) gtot, wlwTf fttoig, egg, f®toig 
fttotg ^flgeg ggla ^(torlft egegg grtg Itort 
toggle"' i 2tf®to totosfie^ i 

®) wtegtg’ gtot gftoS’ ggge " ' i evle, ^t 
's gto £tf®to gto pt i 


RIM 




rw'*N‘ : RtMR Rf^RRR, slf^wr, r?<fB- (RTR i 

<4$' wlR *rfr c*fcR Rt flWr- 

-XI 4<i# r"Q rrict rim rrr crRR wr rrt riwt rcrirr RtcR RiiRt rmotr rr^ 
4RfwRlM®RRR i 

-HIrwicr wm m rirsr crcr wtj r”Q ^iwp r^rir rrr 4R r1%rcrr (RRcriIw rR<ivjh ^?r *rf i 
-□d wmr Rftr rRr rirrr rirjr crcr rr fw rcrr rrr v»rr 4fB 'oiRjfftc^'si fe rcr i wmr 

RftT Tpsfsr RR RfRTR C^fC^ R|=1<|R RtRTCR RtRR <P(R v»RR i4fi> '3|f'»=1%l CRCR £i M RlR I 

-I c ^©5r®MfK gf4xp=ic«i<i rrr rr rmcr wirvsr MR mrj^ vsr rirtr tjRjr rm^ micRr ckr rvs 

Rfvc R£R i 

-HIR1RR '5RR RRRRRlfR WIMR ffrgRlfl' RRtIRRtR RFat I 

i I f^jf STRICT WMR Rf*flR Rl%RtRR fw fR«R MR RtRTCRR tgRR | 

X rR>=1%I rrIrr WfRlw WMR Rf*lT MR fR^fvc RR I 

vs I C^fNWSfK af^WR MR MtRRtKRR®! 

?T5f^S ^SR gftf 

il WIM RtRTCR Rj%RR RR<]vsh MR MT? 

^ I RftfWl ^#s|tR R’vRf^vo RR? 

O I RMj MR #t? ^ RRR ^1% RR? 

8 1 RtRR C5tR vS MfcRRtR vsjfRRsjM ^#t? 

y (RtCRR C^vsRtfkRR RtMRR ^RRM ^ RM? 

M CRR R. CRfBRT 

R. RfRRT R. WltfRR 

R . WRfBRJlR R#TtR <K^vo RR- 

i. 'fMtfRRRftR 

ii. RtR^#T RRMMR 

iii. cBfRCRtRtCRfl^R CMR 


Pcdr MtRfi^ jiR><p? 

M i vq ii 
R. ii vs iii 


R. i vs iii 
R. i, ii vs iii 


R(.M <?|W 'S 'Q 8 'S'G'9 'Pft'Q 



vs. C^T ^vq- -stTs^Tst '5Tt s WT5T 

P «r. Q 

1 R r S 

8 . Bug WRIw C^ffi 'S 2jfvS'>i<q c t C^K^R RR RR*T- 

P « R «T. Q 'Q R 

n. q« s r. s « p 


- f 




y WlBlR <g<Ffw (?im <IRFo RttS' (R=T | (R <3<R?R ' ™Q Rffco t^RTR iRfe's Rt RRR I %I 
Rfcfi5 v5R RRRR cut il Rct> RRR R RU5 RR I 'SR (ST^ '®1^ RvaR 5 f^fC?T RR *RR» 

RR I Rf?R ’RR’RtR ^sf% f^WR R WR R RTS> *RRs Rjsf ^£Rt I 

R. ufeRlRR RtRF RR? 

R. WRRR RffR fw R§RWR RRR 
R. R<RR WlfRRR RU5 Rf'STTR RRR RNJt <IR I 
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